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THE CHEMICAL PHILOSOPHY OF THE 
HIGH-SCHOOL TEXT-BOOKS' 

At the present time the conception of 
continuity or unity or uniformity plays 
a great part in all departments of science ; 
not only that continuity in time postu- 
lated by geologists and paleontologists, 
but the idea that all the divisions and 
classes established by science are but con- 
venient though perhaps _ indispensable 
tools of the human mind, while nature, 
the object of our study, is one and indi- 
visible. 

To take examples from biology: mod- 
ern systematists agree that the concep- 
tions genus, species, variety, race, shade 
into one another, so that what in one 
group are regarded as generic distine- 
tions, in another are hardly allowed to 
differentiate species; the very word biol- 
ogy recognizes the non-existence of a 
boundary between animal and vegetable; 
and a group of workers of the present 
day are busy removing even the distine- 
tion between inanimate and animate. 

This view of nature, though now so 
widely accepted, is by no means contem- 
poraneous with the birth of modern sci- 
ence; it came in only when the study of 
the most striking—because extreme—ob- 
jects or relations had been followed by 
that of the less strongly characterized 
connecting links; and its acceptance has 
been hindered, in many eases, by the 
prevalence of certain extra-experimental 
or extra-observational ‘‘explanations’’ 
made up to account for the earliest stud- 
ied, exceptional, phenomena. 

* Address of the vice-chairman of the Division 


of Inorganic and Physical Chemistry, American 
Chemical Society, Indianapolis meeting, 1911. 
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Thus modern geology was preceded by 
a period of explanation by ‘‘catastrophes,”’ 
and modern biology by a period in which 
the theory of separate creation of each of 
the Linnean species was elevated almost 
to the rank of a religious dogma; in both 
eases the main difficulties the new view 
(of continuity, as I am ealling it) had to 
encounter, were due to the wrench it cost 
to break with the old familiar extra-ex- 
perimental theories or explanations. This 
again was to be expected; the theories 
were invented by men whose minds were 
deeply impressed by certain observations 
or relations, their object was to ‘‘explain’”’ 
these relations and keep them before the 
mind, so that the theories can hardly be 
blamed if in addition they kept out of the 
mind more recently discovered facts whose 
existence their originators never suspected. 

Our own science has passed through a 
Modern chemistry be- 
gan with the study of the most striking of 
all chemical phenomena, the phenomena of 
and just when these were 
robbed of much of their mystery by the 
discovery that like other chemical reac- 
tions they obeyed the law of conservation 
of weight, a new interest was awakened by 
the discovery of phases of invariable com- 
position, the typical chemical compounds, 
whose study laid the foundations of quan- 
titative analysis, and led to the remarkable 
so-called of chemical combination 
which Dalton’s atomie theory was in- 
vented to explain. 

The existence of such compounds is fa- 
miliar enough to us, but a century ago one 
of the most celebrated chemists of his day 
strove for eleven years to show that no 
such things could be. This may serve as a 
measure of the interest and attention at- 
tracted by these substances at the time of 
their discovery ; no wonder they alone were 
designated ‘‘chemical’’ compounds, small 
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blame to those who thought that substances 
so striking in some respects must prove 
unique in all; how natural that the idea of 
continuity advocated by the defeated Ber- 
thollet should be forgotten, most natural that 
the extra-experimental theories invented at 
the beginning of the nineteenth century 
should make a sharp distinction between 
these chemical compounds and all else. 

They did so; and as all good theories of 
that type do, they kept men’s minds on the 
facts they were invented to explain; while 
the slowly accumulating ‘‘exceptions’’— 
facts out of harmony with the tendency of 
the theory—being unexplained, and thus 
lacking a powerful aid to publicity, failed 
of their due influence on opinion. The dis- 
covery of the dissociation of chemical com- 
pounds by Deville and Debray—that mar- 
ble, for instance, could be formed or broken 
up by the action of an air-pump—had sur- 
prisingly little effect at the time; but the 
work of Horstmann, Gibbs and van’t Hoff, 
not to mention lesser lights by name, has at 
last made it abundantly clear that the 
‘‘affinity of the atoms’’ which binds to- 
gether the constituents of chemical com- 
pounds is subject to the same laws and may 
be measured in the same way as the forces 
—hitherto deemed distinect—which are re- 
sponsible for the formation of solutions and 
adsorpta. 

Thus, hand in hand with the study of 
chemical equilibrium, the idea of continuity 
entered chemistry, and has transformed it. 

The high-school text books, however, as 
a class, in their tendeney deny this contin- 
uity in toto. 

In them the chemical compound and 
the element (‘‘chemical individuals’’ for 
short) retain their former place as ‘‘the 
only two distinct kinds of matter’’; and 
mechanical mixtures are distinguished by 
being separable into their ingredients ‘‘by 
mechanical means,’’ thus ignoring the fact 
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that mechanical means have been found for 
separating the ingredients of whole groups 
of chemical compounds, and the modern 
view that the amount of mechanical work 
necessary to bring about the separation is 
the only measure we have of the affinities 
that brought about their union. 

Solutions, in some of these books, are open- 
ly classed with the mechanical mixtures, and 
in all are spoken of in language applicable 
properly to the latter alone. In brine, for 
instanee, salt and water are said to ‘‘retain 
their properties unchanged.’’ Not to 
dwell on the ridiculous illustration found 
in many, that ‘‘the salt retains its taste’’— 
as though dry salt could be tasted—this as- 
sertion ignores the lowering of the vapor 
tension of the water, and consequently the 
lowering of its most characteristically 
‘‘chemical’’ property, its chemical poten- 
tial, or power to enter into reaction. Pure 
water, to give an instance, reacts at 30° C. 
with the chemical compound sodium sul- 
phate to form its hydrate Glauber salt, 
also a chemical compound; the reaction is 
thus ‘‘chemical’’ in the strictest sense of 
the word, as none but chemical compounds 
are involved; when combined with salt to 
form a saturated brine, however, this power 
of the water is lost. 

The change of chemical properties which 
is ignored when a solution is formed, is ex- 
aggerated when a chemical compound is the 
result of the union; in that case, ‘‘an en- 
tirely new substance’’ is produced, whose 
constituents have ‘‘lost their characteristic 
properties.’’ Now, surely, the most char- 
acteristic property of oxygen is to oxidize; 
does it lose the power of oxidizing carbon 
by combining with copper? if so, how are 
the ‘‘combustions’’ of the organic labora- 
tory to be accounted for? Does it lose this 
power by combining with hydrogen? if 
so, what about the manufacture of water 
gas? In truth, as was the case with water 
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in brine, the characteristic properties of 
oxygen in copper oxide and in water are 
lessened, not lost. It is not even safe to 
say that chemical combination always 
brings about the greater change; as Bell 
has shown, water combined in washing 
erystals is more ‘‘itself’’ than when sucked 
up by a dry cigar. 

It might be urged in extenuation of this 
exaggeration, that, after all, chemistry, like 
other sciences, works by classification, and 
that children like distinctions sharp. The 
heroes of boys’ books are heroes every inch; 
their fools and villains likewise Simon 
pure; and all agree that problem plays— 
where the problem is to tell the villain 
from the fool and to guess who is the hero 
—are not for such as they; a little exag- 
geration might therefore be defended as 
good pedagogy, and suited to the childish 
mind. This might be a good exeuse, if it 
were not that (no doubt in order to be 
up to date) the texts while denying con- 
tinuity, include much of the experimental 
evidence which has forced this conception 
into our science. The result is that they 
contradict themselves, and involve the 
whole subject in a maze of vagueness and 
mystification foreign to the scientific 
spirit; an example or two of each will be 
given, beginning with a typical instance 
of self-contradiction. 

Most of the texts give their readers the 
impression that gunpowder is regarded as 
a mixture containing niter, or that sul- 
phur and iron filings form a mixture con- 
taining sulphur, or that the high-school 
grocers’ mixture of sand and sugar is a 
mixture containing sugar because the 
niter or the sulphur or the sugar can be 
leached out or dissolved by water or by 
earbon bisulphide, that is, by liquids which 
dissolve those solids when pure. It is 
sometimes added that the ingredients of 
the mechanical mixture have thus been 
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separated by the ‘‘mechanical operation’’ 
And yet, every high school 
chemistry gives instances of solid chemical 
compounds decomposed by water, and 
some even speak of the hydrolysis of salts 
like bismuth nitrate, which can be formed 
by bringing together bismuth hydrate and 
nitric acid of the proper concentration and 
from which by treatment with water all 
the nitric acid can be removed, leaving the 
bismuth hydrate behind. Such instances 
of self-contradiction (where the major 
premise of some argument is quietly nega- 
tived elsewhere in the book) are seattered 
‘*In spite of the most careful- 
ness,’’ to quote from the advertisement of 
a new German balance, ‘‘the rider will 
fall’’; and the most carefulness has cer- 
tainly been employed in books which use 
syrup instead of brine in their illustra- 
tions out of respect for the ions, and which 
the Roozeboom diagram has driven to sub- 
stitute platinum for iron in the old mis- 
statement that ‘‘powdered iron, 
magnetized iron, glowing iron and melted 
iron are just as truly iron’’ as a cold 
For one illustration is as bad as 
another if it is used to confound solutions 
with mechanical mixtures, or to obscure 
the fact that chemical properties change 
with the temperature, and in some eases 
are measurably affected even by fine grind- 
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The vagueness of the texts, already re- 
ferred to, serves to keep their self-contra- 
hidden. If every 
statement is indefinite, all ean be recon- 
ciled; and what could be less definite than 
the customary definition of an element as 
a substance from which ‘‘nothing simpler 
than itself’? can be obtained, if the mean- 
’ is left to be guessed? 
Unless perhaps it be the definition of a 
molecule as ‘‘the smallest quantity of a 
’ or the 


diction in a measure 
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ing of ‘‘simpler’ 


compound that can exist alone,’ 
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corresponding indefinitions of atom, affin- 
ity, stability, valence, solvent and solute. 

This vagueness is, naturally, most 
marked just where clearness of thought 
and precision of statement would show the 
untenability of the exceptional position 
assigned to the chemical individual: go 
that it is hardly surprising to find that 
not one of the texts gives a working defi- 
nition (7. e., one that ean be applied in 
the laboratory) of the very group of sub- 
stances which figures so prominently in all 
of them. 

One of the Best Sellers defines chemical 
changes as ‘‘those which involve a change 
in the composition of the matter,’’ while 
‘sugar may be dissolved in water, but 
neither the sugar nor the water is changed 
in ecomposition.’’ This book, like the rest 
of them, brings in all the usual extra-ob- 
servational hypotheses to ‘‘explain’’ the 
ordinary ‘‘laws of chemical combination,”’ 
but gives no explanation whatever of this 
most extraordinary use of the word ‘‘com- 
position’’; although on this indefinition 
of chemical change is based the definition 
of chemical compound, that of mechanical 
mixture, and by implication that of chem- 
ical affinity as well. 

Let us enquire what significance is at- 
tached in the practise of the present time 
to the terms mechanical mixture and 
chemical compound; we shall then be in a 
position to appreciate the difficulty in 
which the text-books find themselves and 
from which they seek to escape by the em- 
ployment of systematic mystification as an 
aid to teaching. 

Mechanical mixtures which for years 
have posed in the pages of Dammer 4s 
chemical compounds, are by the applica- 
tion of the phase rule daily being removed. 
What criterion has been adopted in each 
of these cases? Stripped of technical 
terminology it is: Whenever the reacting 
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power, or potential, of a given substance 
(say niter) at fixed temperature and 
pressure is not affected by bringing it to- 
vether with certain other substances (sul- 
phur, charcoal) the resultant body is to 
be classed as a mechanical mixture with 
the substance in question (niter) as one 
of the constituents. In the simple case of 
cunpowder it is sufficient to find whether 
or no the solubility of the niter, in water, 
for instanee, remains unchanged; but in 
the most complicated eases the principle 
remains the same. The condition of com- 
parison at constant pressure (comparison 
at constant volume is impossible with sol- 
ids and liquids) exeludes air and such-like 
‘‘mixtures of gases’’; while whenever (as 
with arsenious sulphide and water) the 
change in chemical power is so slight as to 
remain in dispute, a discussion may arise 
as to whether the resultant ‘‘pseudo-so- 
lution’’ is to be classed with the solutions 
or with the mechanical mixtures—quite 
naturally, for at this point the two classes 
run into one another. 

All this is simple and has proved im- 
portant in practise; but being based on a 
view of solutions radically different from 
that of the texts under discussion, it can 
find no place in them. 

The chemical compounds, or rather the 
substances so classed in the high school 
texts, may be grouped under three heads. 
First, silver chloride and other phases of 
invariable composition, which could be 
defined by adopting the ‘‘law’’ of com- 
bination in definite proportions as the defi- 
nition of the group; second, water and sim- 
ilar bodies, which though not phases of in- 
variable composition, ean be ‘‘purified’’ 
by fractionation without paying special 
regard to the pressure at which the distil- 
lation is carried out; and third, a group 
of which sulphurie acid may be taken as 
the type. In the text books, the ‘‘chem- 
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ical compound’’ sulphurie acid is de- 
scribed as ‘‘an oily liquid of s.g. 1.838 at 
15° C.’’; it is in facet one of the continu- 
ous series of sulphuric acids—from dilute 
to fuming—used in the laboratory, and is 
thus not a phase of invariable composi- 
tion; neither can it be ‘‘purified’’ by 
fractionation like water, while to include 
it among the chemical compounds because 
it freezes to a homogeneous solid of the 
same composition, would open the door 
wider than is consistent with general 
usage. 

As a matter of fact, the name sulphuric 
acid and the formula H,SO, were both 
introduced into chemistry without any 
special reference to the properties of this 
particular liquid, and would in all prob- 
ability have won their way even if no sub- 
stanee of the composition H,SO, could be 
prepared—such, at all events, was the case 
with the analogous ‘‘ecompounds’’ ear- 
bonie acid and ammonium hydrate. For- 
mulas like H,SO,, H,CO,, NH,OH and the 
names that go with them, are merely relies 
of one of the past attempts to represent 
symbolically the properties of solutions; 
in the old days, reagent bottles of sul- 
phurie acid, whether concentrated or di- 
lute, were labelled SO,, then H,SO, was 
substituted, and now, perhaps, 2H + SO,, 
the symbol H.SO, being retained with a 
different meaning. The change from one 
of these systems of formulation to another 
was due to a study of the properties of 
solutions as a class; ean the text-books on 
their principles make this clear? Let us 
see how they deal with symbols. 

The symbols HCl, AgNO., HNO, and 
AgCl are defined to give the compositions 
and, when known, the vapor densities of 
the compounds they represent. Follow- 
ing these definitions the symbol 

HCl + AgNO, = HNO, + AgCl 


purports to record what happens when 
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hydrogen chloride, the gas, and silver ni- 
trate, the solid, are brought together. 
Perhaps the change represented would 
actually take place, if the conditions were 
favorable; let us assume that it would. 
Throughout the books, however, equations 
of this type are employed to represent re- 
actions ‘‘in solution’’; 7. e., in the case se- 
lected, when hydrochloric acid (a solution 
of the gas in water) is poured into an 
aqueous solution of silver nitrate. 

Now, it is obvious that the use of sym- 
bols is just as legitimate in chemistry as 
it is in mathematics; and although an ex- 
perienced analyst would attend to many 
matters not referred to in the symbol, 
would use rather more hydrochloric acid, 
and would expect to get rather less silver 
chloride than the quantities represented 
in the equation, yet considering its brevity 
the symbol gives a fairly accurate idea of 
the quantities involved, it is therefore of 
considerable practical use, and deserves 
careful explanation in the texts. No such 
explanation is offered, and indeed none is 
needed by those who regard solutions as 
mechanical mixtures; in their eyes the 
water has as little right to representation 
in the chemieal equation as has the glass 
of the beaker in which the precipitation is 
made. 

From such a starting point, however, a 
clear idea of the meaning of our present 
of solutions is not to be 
reached; the high school treatment of am- 
monium hydrate and earbonie acid—dis- 
cussions of the probability of ‘‘chemical 


formulation 


combination’’ between ammonia and water, 
without first fixing the 
meaning of the term—only makes things 
worse ; and in the end we find the children 
**believing’’ in ions, or ‘‘disbelieving’’ in 
hydrates-in-solution, just as a few years 
before they believed in fairies. The idea 
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solutions is but a more or less imperfect 
symbolic representation of laboratory 
facts, will come upon them later, if it ever 
comes upon them, like the discovery that 
Santa Claus is but a kind thought; one 
experience of that kind ought to be 
enough. 

Bacon says—I quote at second hand 
through Huxley—that ‘‘truth comes out 
of error much more readily than out of 
confusion,’’ and Freeman, speaking.of his- 
tory, says that ‘‘the difference between 
good and bad teaching mainly consists in 
this, whether the words used are really 
clothed with a meaning or not.’’ Is chem- 
istry so different? Are vagueness and 
dodging really necessary in the text-books 
of our science? They are, so long as in 
the theoretical part the conception of con- 
tinuity is negatived, while in the practical 
part experiments are described which 
have forced that conception into the sci- 
ence. 

A change is unavoidable; but it is 
wholly unnecessary to give up the inter- 
esting chemical experiments for prosy dis- 
quisitions on water, ice and steam, or to 
fill the book with ‘‘How Old Is Ann’”’ 
thermodynamical problems adapted from 
van Laar. Striking phenomena are as in- 
teresting to beginners to-day as they were 
a hundred years ago, but gradations too 
exist, and their existence must not be de- 
nied. 

Until this change is made, children will 
be trained to accept obscure equivocal and 
dogmatic statements in place of clear and 
exact thought, and to be glib with words 
they do not understand. Such discipline, 
enforeed in the name of science, of our 
science, far from ensuring the results 
prophesied by those whose efforts 0)- 
tained for these new studies the place they 
now oceupy in the schools, can hardly fail 
to injure pupil and teacher alike, depriv- 
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ing them of mental self-reliance and the 
power to weigh evidence and think clearly. 

Unless a change be made, chemistry will 
surely earn a place among that group of 
pedagogie processes which Huxley strove 
so hard to have displaced, and which he 
characterized as the direct and prevent- 
ible cause of most of the world’s stupidity. 


W. Lasu MILLER 





THE GENERAL ESSENTIALS IN TEACHING 
QUALITATIVE ANALYSIS 

THE growing tendency to give more heed 
to the methods of teaching the natural sci- 
ences in the colleges has called forth the fol- 
lowing generalizations regarding the second 
eourse in chemistry. The pedagogical as- 
pects of the first course have been ably dis- 
cussed by many teachers. The abundance of 
text-books on the second course, qualitative 
analysis, seems to indicate that every teacher 
follows his own notions and that no book is 
very generally satisfactory, all of which is 
unfortunate and perhaps unnecessary. There 
are, however, certain principles that seem to 
be regarded as essential by the majority of 
thoughtful teachers.and an effort to present 
these principles appears to be worth while. 

The main essential in conducting this 
course is to teach qualitative analysis. It is 
valuable and interesting on the side to 
learn many reactions, but only those reactions 
which are concerned in separations and 
identifications can be considered essential to 
the object in view. The study of other re- 
actions is a study of general chemistry. 

Opinions differ as to what introductory 
tests should be made by the beginner, but 
the above principle is successfully carried out 
when each individual substance (ion) is first 
subjected alone to the same reactions which 
it will undergo when present in a miscel- 
laneous mixture under analysis. Such a 
parallel study of the members of a group will 
reveal to the intelligent student the possi- 
bilities of separation. 

Secondly, the procedure must be definite 
and explicitly stated. Recent experimental 


studies in testing qualitative methods, par- 
ticularly those of A. A. Noyes and assistants, 
have shown that the conditions of successful 
work must be carefully studied out for each 
step. Separations are very largely based on 
solubility differences, which is a quantitative 
matter; the directions must be devised with 
this in view and must be full enough to leave 
no room for doubt in the average mind. 
Accordingly, it is essential, in the third 
place, that the printed procedure be con- 
scientiously followed in detail. If varying 
conditions make it necessary to add more or 
less of a reagent in certain cases, the proced- 
ure should give information; but when a pro- 
cedure has been worked out on the basis of 
elaborate qualitative and quantitative tests, 
as have some of our modern procedures, a 
pupil can not expect to get reliable results, 
if he follows his own untutored discretion. 
Analyzing from a memorized procedure is 
indeed likely to be a dangerous undertaking, 
since the memories of most young chemists 
will be liable to lead them astray as to the 
proper proportions or even the proper reag- 
ents. It is not to be understood that the 
procedure should be blindly followed, e. g., 
with a false conscientiousness that would 
lead the worker to filter a solution when no 
precipitate was formed, but that those opera- 


tions which are done should be conducted as’ 


directed. 

In order that the pupil may be able to re- 
produce the proper experimental conditions 
for the tests, the pupil must be so carefully 
trained in the art and language of manipu- 
lation that he will have no difficulty in con- 
ducting the operations as the author in- 
tended. 

A fourth essential is to teach the bases of 
separation. This is one of the most impor- 
tant and difficult tasks of the teacher, for 
much of the logie of the course is herein in- 
volved. By bases of separation are meant the 
differences in the physical and chemical be- 
havior of substances which are utilized for 
the purpose of separation. These are the 
real “foundations of analytical chemistry.” 
They should be clearly presented in the lec- 
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tures and must be elucidated and vigorously 
emphasized by the laboratory teacher. 

It is in this connection that Dr. Benner’s 
recent suggestion’ is particularly valuable, 
viz., that the pupil should keep his test-tubes 
with their tests until the instructor can in- 
spect them. If parallel tests are applied to 
the individual members of a group (which 
will be the case, if the preliminary drill con- 
sists as stated by the present writer in the 
third paragraph), the bases of separation can 
be pointed out on the test-tube rack. If the 
results of the tests are not preserved, the 
quizzing instructor must make use of the 
these experiments or the pupil’s 
memory of the results. 

Many teachers think highly of the induct- 
ive method as a means of imparting an under- 
standing of the bases of separation. The most 
consistent and extensive use of this method 
known to the writer was made in the Uni- 
versity of Nebraska by Professor John White.’ 
After the pupil has made a parallel study of 
the members of a group as to their behavior 
toward a series of reagents he is required to 
devise the procedure for himself. The prin- 
cipal merit of the plan is that it makes me- 
chanical work impossible and teaches clearly 
the bases of separation. It needs to be closely 
supervised and the average instructor would 
‘regard it as too slow; moreover, the procedure 
devised by the best pupils must be discarded 
for the more perfectly developed procedure of 
the high-class modern manuals. The writer 
uses this inductive plan only in connection 
with the first group studied (silver group). 

Fifthly, we must teach the chemistry (and 
some physics) of the tests. A recent canvass’ 
has shown that many consider qualitative 


notes on 


analysis invaluable as an agency for develop- 
pupil’s knowledge of chemistry. 
Whether or not we wish to utilize qualitative 
analysis for this purpose, the knowledge of 
the chemical and some other phenomena in- 
volved in the tests is essential to an under- 


ing the 


' ScrENcE, N. S., XXXIII., 778. 

*Compare White’s ‘‘ Exercises in 
Analysis,’’ Holt & Co., New York. 

*J. Am. Chem. Soc., XXXIII., 630. 
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standing of qualitative analysis. The pupil 
himself recognizes this as an attribute of a 
good course and he fully appreciates it when 
he finds himself learning his chemistry from 
experimental observation instead of from the 
book, much more truly than in general inor- 
ganic chemistry. The chemistry of the tests 
deservedly engages much of the teacher’s at- 
tention during the major part of the course. 

A sixth essential is to cultivate self-re- 
liance from the start. The teacher and the 
procedure are not mated if the pupil is al- 
lowed to think that the procedure has many 
loopholes or pitfalls whereby the learner may 
be deceived. If the general procedure is really 
weak at any point, a supplemental note should 
appear in the procedure, dealing with the pos- 
sible difficulties. Furthermore, the pupil must 
be encouraged to rely on careful work and to 
defend it against the teacher’s suspicions. It 
may even be justifiable to approve a presum- 
ably incorrect report on a minor constituent 
rather than let a conscientious student have 
his faith in his work undermined, but the 
need of taking this measure should seldom 
arise. Recording the report of an unknown 
in ink in the note-book is a splendid means of 
developing reliable work. . The pupil will seek 
to clear up all doubts before he commits him- 
self to an unerasable report. 

Self-reliant work by the pupil is quickly 
discouraged by any knowledge or suspicion 
that the instructor is guessing at the compo- 
sition of an unknown. He must know exactly 
what the pupil ought to find, which means 
that the instructor’s, or standardizing, analy- 
sis should be made by the same procedure as 
the pupil follows, since more delicate tests 
would sometimes give a positive result not 
yielded by another test. Any one who is fa- 
miliar with qualitative laboratories must real- 
ize that in precision of instruction they aver- 
age far behind the mathematics class-rooms 
or physical laboratories. 

In the seventh place, the pupil must be 
trained in the proper handling of a miscel- 
laneous concrete substance involving difficul- 
ties of dissolving and of detecting major and 
minor constituents. This is dealt with in the 
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writer’s paper on “ The Acquirement of Pro- 
ficiency in Qualitative Analysis,’* which is 
based on letters from many teachers of quali- 
tative analysis and leads to the conclusion 
that the intelligent handling of a miscellane- 
ous qualitative analysis can best be taught in 
a subsequent course accompanying or follow- 
ing the course in advanced quantitative 
analysis. 
Hermon C. Cooper 
SYRACUSE UNIVERSITY 





SURVEYS IN ALASKA 


FourTEEN parties of the Geological Survey, 
including about 50 men, are at work survey- 
ing and studying the mineral resources of 
Alaska. These parties are widely scattered 
over the territory and are doing work of many 
ditferent classes. 

One party is engaged in exploring Noatak 
River, in northwestern Alaska. north of the 
Arctie cirele. This party, which is under the 
leadership of Geologist P. S. Smith, with C. 
E. Griffin as topographer, will make its way 
up Alanta River with canoes and hopes to 
find near the head of the river a pass across 
to the head of the Noatak and to descend that 
river to the Arctic Ocean at Kotzebue Sound. 
The region which will be traversed is unsur- 
veyed and much of it is almost unknown. 

A. G. Maddren is studying the geology and 
mineral resources of the extreme northeastern 
part of Alaska, north of Porcupine River. 
He is working in conjunction with a survey 
party of the International Boundary Com- 
mission. 

Investigations of the water available for 
placer mining in the several camps of the 
Yukon-Tanana region, begun four years ago, 
are being continued this year. C. E. Ells- 
worth is engaged in this work in the Fair- 
banks and Birch Creek districts and E. A. 
Porter in the Fortymile district. These engi- 


neers made their way inland in the early part 
of April and began work as soon as the ice 
broke in the streams. 
Two parties are continuing the reconnais- 
sance mapping and study of the mineral re- 
*J. Am. Chem. Soc., XXXIII., 630, April, 1911. 
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sources of the Yukon-Tanana mining dis- 
tricts. One of them, which is under the 
charge of L. M. Prindle, assisted by J. B. 
Mertie, Jr., is working in the area known as 
the Cirele quadrangle, which lies between 
parallels 64 and 66 and meridians 142 and 
146. The other party, led by H. M. Eakin is 
in the Rampart quadrangle, an area covering 
about a degree of latitude between meridians 
150 and 154. The preliminary mapping of 
these quadrangles, which include some placer 
districts, should be completed this year. 

The region tributary to the Pacifie sea- 
board of Alaska is the one which is now at- 
tracting most attention, because its mineral 
resources are being made available by rail- 
ways. For this reason the surveys and in- 
vestigations of this part of the territory are 
being energetically pushed by the Geological 
Survey. The province includes fields of high- 
grade coal and also copper and gold deposits, 
besides considerable arable land. 

Two parties are at work extending the sur- 
veys in the southern part of the Copper River 
region, including the Hanagita Valley and the 
Bremner River basin. One of them, under D. 
C. Witherspoon, is making topographic sur- 
veys; the other, under F. H. Moffit, assisted 
by Theodore Chapin, is making geologic sur- 
veys and studying mineral resources. 

A topographic base map of the Valdez Inlet 
mining district has been completed by J. W. 
Bagley. Mr. Bagley began work in April and 
continued until the middle of July, when he 
transferred his party to Kenai Peninsula and 
began a survey of the Moose Pass mining dis- 
trict. After completing this work he will be- 
gin the mapping of the Sunrise placer dis- 
trict. 

R. H. Sargent, with a party of five men, 
landed at Kachemak Bay about June 1 and 
began mapping the western part of Kenai 
Peninsula. 

G. C. Martin is engaged in studying the 
coal resources of the same region. Later in 
the season Mr. Martin will visit the Katalla 
oil field. 

Kenai Peninsula has recently become the 
scene of some important developments in 
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auriferous lode mining. B. L. Johnson is in- 
vestigating the lode and placer deposits of the 
northern part of the peninsula. 

The Yentna placer district lies about 150 
miles north of the head of Cook Inlet. A to- 
pographic base map of this region was made 
some years ago, and a study of its geology 
and mineral resources is now being conducted 
by S. R. Capps. 

A. H. Brooks, the geologist in charge of the 
Alaska surveys and investigations, will sail 
from Seattle for Prince William Sound on 
He will visit the lower Copper 
River region and the Valdez Inlet mining dis- 
trict and will spend some time on Kenai Pen- 
insula. 


August 15. 





THE BRITISH CENSUS 


THE preliminary report of the census of 
England and Wales has been promptly made 
public. According to an abstract in the Brit- 
ish Medical Journal the enumerated popula- 
tion of the United Kingdom on April 2, 1911, 
was 45,216,665, distributed as follows: Eng- 
land, 34,043,076; Wales, 2,032,193; Scotland, 
4,759,445; Ireland, 4,381,951. It thus appears 
that England contains over 75 per cent. of the 
population of the United Kingdom, Scotland 
rather more and Ireland rather less than 10 
per cent., while Wales contains the remaining 
434 per cent. The absolute diminution in the 
population of Ireland, noted in previous inter- 
censal periods, has continued in the last, but 
the proportional decrease (1.7 per cent.) is less 
than any recorded since 1851. 

In England and Wales the population has 
increased from 32,527,843 to 36,075,269, a per- 
centage increase of 10.9. This is the lowest 
rate of increase on record, the rates for the 
two previous decennia being 11.65 and 12.17 
The rate of increase of popula- 
tion depends upon two factors: (1) the bal- 
ance between births and deaths; and (2) the 
balance between outward and inward passenger 
movement. The net gain by excess of births 
over deaths was slightly higher than in the 
previous decennium (12.44 as against 12.39 
per cent.), a result due to the counterbalanc- 
ing of a large reduction on the birth-rate by 


respectively. 
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a still larger reduction of the death rate. 
The loss by balance of passenger move- 
ment was nearly half a million persons as 
compared with about 68,000 in 1891-1901, and 
over 600,000 in 1881-91. 

With regard to the counties in which there 
has been a considerable rise or fall in the 
population it appears that some of the highest 
increases occurred in counties immediately 
surrounding the metropolis; Kent, however, 
showed an increase of only 8.8 per cent. The 
distribution of population in urban and rural 
districts, respectively, and their relative 
changes in the last intercensal period are as 
follows: In 1901, the urban population of 
England and Wales was 77 per cent. of the 
total and the rural population 23 per cent. 
For 1911, the figures are 78.1 and 21.9. The 
rate of increase in rural districts has risen 
from 2.9 to 10.2 per cent., and the rate in 
urban districts has fallen from 15.2 to 11.1 
per cent. It should, however, be noted that 
the rates represent an actual increase of 
2,818,072 persons in the urban and of 729,- 
354 in the rural districts. 

There has been a great increase in the 
populations of some of the suburban towns 
and districts which, conveniently designated 
the “ Outer Ring,” make up Greater London. 
The following have increased their population 
more than 70 per cent. in the last ten years: 
Southgate (124.2), Southall Norwood (99.4), 
Ilford (89.6), Ealing (85.4), Finchley (78.2), 
Surrey Rural Parishes (75.1), Hendon (72.9) 
and Barnes (70.5). 

The proportion of females to males (1,068 
to 1,000) was the same as at the previous 
census, but when due allowance is made for 
the number of males absent on military serv- 
ice in South Africa in 1901, it is probable that 
the true proportion of females to males was 
somewhat lower in 1901 than in 1911. The 
sex distribution varies considerably in differ- 
ent parts of the country, the proportion of fe- 
males being lowest in Monmouthshire (912 to 
1,000) and the highest in Sussex (1,218 to 
1,000). 

Three metropolitan boroughs show a per- 
centage increase in population of more than 
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10, namely, Wandsworth (+ 34.3), Lewisham 
(+ 26.2) and Fulham (+ 11.7). On the other 
hand, six show a decrease of more than 10 per 
eent., namely, City of London (— 27.0), Hol- 
born (—16.9), Finsbury (— 13.3), City of 
Westminster (—12.4),St. Marylebone (—11.3) 
and Chelsea (—10.1). Only one constituent 
of London’s “ Outer Ring” actually decreased 
in population, namely, the urban district of 
Penge (—0.6). The population in the rural 
part of the “Outer Ring” increased by 54,- 
799, no less than 14,591 of this change being 
credited to the rural parish of Mitcham. 





CHARLES OTIS WHITMAN 


THE corporation and trustees of the Marine 
Biological Laboratory record their great sor- 
row and loss in the death, on December 8th 
last, of Professor Charles Otis Whitman, for 
twenty-one years director of the Marine Bio- 
logical Laboratory and virtually its creator. 
His connection with the laboratory began at 
the time when it was first located at Woods 
Hole and before it had achieved recognized 
standing; with untiring energy and enthusi- 
asm he strove to make it a national center for 
research in every department of biology. 

“The great charm of a biological station,” 
he wrote, “ must be the fullness with which it 
represents the biological system. Its power 
and efficiency diminish with every source of 
light excluded.” To zoology, which was the 
only subject represented at first, he added bot- 
any and physiology, and, so far as he was able, 
made provision for all the newer fields and 
methods of biological investigation. But his 
breadth of sympathy was associated with ex- 
acting thoroughness. By his own careful and 
critical work, as well as by his appreciation 
of the fundamental problems of biology, he set 
a high standard for the scientific work of the 
laboratory. 

If the laboratory was to be truly national, 
Professor Whitman believed that it must be 
founded upon the cooperation of individuals 
and institutions. He recognized the fact that 

‘Resolution prepared by Professor Edwin G. 
Conklin, and adopted by the corporation of the 
Marine Biological Laboratory on August 8, 1911. 
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common ideals must form the basis of such co- 
operation, and he sought to bring into close 
connection with the laboratory every person 
and institution that shared these ideals with 
himself. By his kindness, sincerity, generos- 
ity, and devotion to the laboratory, he called 
forth similar qualities in others, so that it has 
been peculiarly characteristic of Woods Hole 
that a spirit of mutual cooperation and service 
prevails. 

Finally, Professor Whitman stood for the 
complete autonomy of the laboratory. Al- 
though much needed aid might have been had 
more than once from universities and institu- 
tions by surrendering the independence of the 
laboratory, he steadfastly and consistently re- 
fused to do this, maintaining that the labora- 
tory must be left free to grow and develop as 
its own needs and the interests of science de- 
mand, and that its government must remain 
in the hands of those most interested in it. 
Though there was formerly much difference of 
opinion as to the expediency of this stand, we 
are now all agreed as to Professor Whitman’s 
foresight and wisdom in this matter. 

Catholicity, cooperation, independence— 
these are the ideals which Professor Whitman 
succeeded in making part and parcel of the 
Marine Biological Laboratory and which we 
count among our most cherished possessions. 

Professor Whitman was the founder and for 
many years the editor of the Journal of 
Morphology; he founded the Biological Bul- 
letin and the annual volume of Lectures from 
the Marine Biological Laboratory. He was at 
one time director of the Lake Laboratory, one 
of the first research institutions in this coun- 
try. He rendered eminent service in universi- 
ties of this and other lands. He contributed 
to the advance of science by research work of 
fundamental importance. Biology owes much 
to his high ideals, his generous enthusiasm, 
his rigorous criticism, but most of all to the 
enterprise which always lay nearest his heart 
—the Marine Biological Laboratory. Here, if 
it had been possible, he would gladly have 
spent his life; to this place his thoughts re- 
turned with longing after every absence; to 
this place friends bore his body and laid it to 
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rest almost within sight of the laboratory 
which he greatly loved, and which is his en- 
during monument. 





SCIENTIFIC NOTES AND NEWS 
Dr. R. W. Woop, professor of experimental 
physics at the Johns Hopkins University, has 
been elected a corresponding member of the 
Royal Society of Sciences of Godttingen. 
Durine Dr. T. C. Mendenhall’s recent visit 
to Japan, where he held the chair of physics 
in the Imperial University from 1878 to 1881, 
the Emperor bestowed on him the decoration 
of the Sacred Treasures, 2d class, and the Na- 
tional Educational Society conferred on him 
its gold medal. 


Ar the recent centenary celebration of the 
University of Breslau, an honorary degree was 
conferred upon Dr. Theobald Smith, professor 
of comparative pathology at Harvard Uni- 
versity. 

Tue Royal Statistical Society of London 
has awarded a Guy medal ‘in gold to Mr. G. 
Udny Yule. 

Dr. Epwarp ScuHArer, professor of physi- 
ology at Edinburgh, has been elected a mem- 
ber of the Imperial Academy of Sciences at 
Halle. 

THE 


awarded a 


has 
Dr. 
Kimura for his discovery of the term in the 


Japan 
testimonial to 


Imperial Academy of 


medal and 


variation of latitude known by his name. 


Proressor A. A. Micnetson, head of the de- 
partment of physics at the University of Chi- 
cago, has been the exchange professor at the 
University of Géttingen during the summer 
semester of 1911. 


Amonc Americans who had expressed their in- 
tention to be present at the meeting of the Brit- 
ish Association beginning this week in Ports- 
mouth are: Professor Cleveland Abbe and W. 
S. Weather Bureau; Pro- 
fessor Carl Barus, Brown University; Pro- 
fessor A. A. Michelson, the University of 
Chicago; Professor F. W. Clarke, U. S. Geo- 
Professor J. W. Spencer, 
Washington; Professor H. Webster, Univer- 


J. Humphreys, U. 


logical Survey; 
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sity of Nebraska; Dr. A. Goldenweiser, (o- 
lumbia University; Professor H. C. Cowles. 
University of Chicago, and Professor A. A. 
Noyes, Massachusetts Institute of Technology, 


Provost Epear F. Situ, of the University 
of Pennsylvania, is on his way to Europe as 
the representative of his university at the 
celebration of the five hundredth anniversary 
of the founding of the University of St. 
Andrews in Scotland and the one hundredth 
anniversary of the founding of King Fred- 
erick University in Christiania, Norway. By 
August 17 he hoped to reach the University 
of Gottingen in order to celebrate on that day 
the thirty-fifth anniversary of his receiving 
the degree of doctor of philosophy at this uni- 
versity. 

Dr. L. H. Battey, whose resignation as di- 
rector of the New York State College of Agri- 
culture was announced last month, states that 
he will remain at Cornell until his successor 
is chosen. 

Mr. F. W. Taytor, of Denver, has been ap- 
pointed director of agriculture in the Philip- 
pines. 

Dr. FirtinG, associate professor at Halle, has 
been appointed director of the Hamburg Bo- 
tanical Institute. 


Iv is announced in Nature that Mr. C. E. 
Adams, of the Department of Lands, New 
Zealand, has been appointed astronomical ob- 
server at Wellington in succession to Mr. T. 
King, who has resigned. Mr. T. Southwell, 
scientific adviser to the Ceylon Company of 
Pearl Fishers, Ltd., and inspector of pearl 
banks, Colombo, has been appointed deputy 
director of fisheries, Bengal. 


Mr. Artuur A. ALLEN, instructor in neu- 
rology and vertebrate zoology in Cornell Uni- 
versity, will spend the next year in South 
America as chief of an expedition organized 
by the American Museum of Natural History. 
The expedition will go to Colombia, its im- 
mediate object being to explore ruins and col- 
lect antiquities. 

Tue death is announced of Dr. Frank P. 
Foster, for more than thirty years editor of 
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the New York Medical Journal and prominent 
for his contributions to medical organizations. 


Tue death of Dr. Charpy, professor of anat- 
omy at the Faculté de médecine de Toulouse, 
is announced. 


Tue U. S. Civil Service Commission an- 
nounces an examination to fill a vacaney in 
the position of metallurgical chemist in the 
Bureau of Mines, for field duty, at a salary of 
$3,000 per annum. 


We learn from Nature that the geological 
and archeological collections made by the late 
Rev. E. Maule Cole, all the objects of which 
are connected with East Yorkshire, have been 
presented to the Hull Municipal Museum by 
Lady Philadelphia Cole. 


Tue third National Conservation Congress 
will be held in Kansas City, September 25, 26 
and 27,1911. The general objects of the Na- 
tional Conservation Congress as set forth in 
its constitution are (1) To provide for discus- 
sion of the resources of the United States as 
the foundation for the prosperity of the peo- 
ple. (2) To furnish definite information con- 
cerning the resources and their development, 
use and preservation. (3) To afford an agency 
through which the people of the country may 
frame policies and principles affecting the 
conservation and utilization of their re- 
sources, to be put into effect by their repre- 
sentatives in state and federal governments. 


THE seventh International Esperanto Con- 
gress began at Antwerp on August 21 with 
1,700 delegates, including 60 from America. 
The U. S. departments of state, war and com- 
merce are represented, respectively, by Edwin 
C. Reed, secretary of the Esperanto Associa- 
tion of North America; Dr. H. W. Yeamans, 
vice-president of the American Association, 
and E. C. Kokeloy. Dr. Yeamans, who was 
president of the sixth congress, held in Wash- 
ington last year, opened the convention. One 
of the features of the first session was the 
ovation accorded to Dr. Ludwig L. Zamenhof, 
of Poland, the inventor of Esperanto, when 
the Spanish consul presented to him on be- 
half of King Alfonso the Cross of the Order 
of Isabella. 
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THE University of Chicago Magazine gives 
some details in regard to the Otho S. A. 
Sprague Memorial Institute which was or- 
ganized early in 1911, and is supported by a 
fund donated by Mr. Otho S. A. Sprague, for 
many years a resident of Chicago, who died 
two years ago in California. The donor desig- 
nated his brother, A. A. Sprague, his own son, 
A. A. Sprague, 2d, and Messrs. A. C. Bartlett, 
J. P. Wilson, Charles L. Hutchinson, Byron 
L. Smith, Martin A. Ryerson, and Dr. Frank 
Billings as trustees of the fund. The direc- 
tors have decided upon medical research as 
the chief object for which the income of the 
fund shall be expended, and have elected H. 
Gideon Wells, associate professor of pathol- 
ogy in the University of Chicago and Rush 
Medical College, to direct the research in 
medical problems. The work will be done in 
cooperation with existing institutions, namely, 
the University of Chicago, Rush Medical Col- 
lege, the Presbyterian Hospital, and the Chil- 
dren’s Memorial Hospital of Chicago. The 
institute will command a definite number of 
beds in the Presbyterian Hospital for the 
study of any disease under investigation. An 
advisory council has been appointed, consist- 
ing of Dr. Frank Billings, Professor E. R. 
Le Count, Professor Ludvig Hektoen, head of 
the department of pathology and bacteriology, 
Dr. James B. Herrick, Edwin O. Jordan, pro- 
fessor of bacteriology, Dr. Joseph Miller, and 
Professor Julius Stieglitz, of the department 
of chemistry. Dr. Wells has already organized 
his force of workers, in the laboratories of the 
University of Chicago and Rush Medical Col- 
lege, and work is already under way. 
those already appointed members of the re- 
search staff are Dr. R. T. Woodyatt, Dr. 
Evarts Graham, Mr. H. J. Corper and Miss 
Maude Slye. At an early date also several 
fellowships will be awarded to provide for in- 
vestigation in various problems concerning 
human health and disease. 


Among 


Statistics compiled by the U. S. Geolog- 
ical Survey show that the production of 
spelter or metallic zinc from ore for the first 
six months of 1911 was 140,196 short tons, a 
gain of more than 5,000 tons over half the 
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record output of 1910. Of this production, 
5,135 were made from foreign ore. 
Spelter stocks were reduced from 23,232 tons 
to 17,788 tons. Imports rema‘*ned about the 
same but exports were nearly < -uble those of 
half the preceding year. The apparent consump- 
tion of spelter was 135,497 tons, an increase 
of more than 12,000 tons over the half of 1910 
but about the same as in half of 1909. The 
average price of spelter at St. Louis for the 
period was 5.36 cents per pound, the London 
average being .2 cent less per pound. During 
the latter part of May and the first part of 
June the average London price was about .1 
cent higher than the corresponding St. Louis 
Under this stimulus the May exports 
of spelter, zinc ore and dross were largely in- 


tons 


prices. 


creased over those of the preceding months. 


Tue Electrical World states that the Dan- 
ish government, under the direction of its 
department at has 
undertaken to aid the fishermen of the Baltic 
Ocean by preventing the migration of eels 
from that arm of the sea into the outer ocean. 
The means employed is a barrier of light, 
formed by placing fifty electric lights along a 
submerged cable between the island of Fano 
and the coast of Funen. The eels migrate 
only during the dark hours, and, accordingly, 
as soon as darkness begins in the season of 
migration the lamps are illuminated and a 
wall of light is thus interposed which the eels 
are fearful of passing. A similar plan, using 
submerged lamps, is said to be a favorite re- 
sort of Italian fishermen to keep eels from 
leaving the shallow waters. 


biological Copenhagen, 


Tue account in the July issue of Man, by 
Miss A. C. Breton, of some of the museums 
of archeology and ethnology in America, will 
excite among British students of these sci- 
ences mingled feelings—admiration at the 
American 
people, and regret that the contrast between 


enterprise and liberality of the 


the institutions of America and those in 
England is so clearly to our disadvantage. 
The museums described in this paper are the 
New York Natural History Museum, the 
Brooklyn Institute, the Peabody Museum of 
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Harvard College, the Yale University Mu- 
seum, the Philadelphia Academy of Sciences, 
the National Museum at Washington, and the 
National Museum of San José, Costa Rica. 
Practically all these representative collections 
are provided with suitable buildings and ade- 
quate.staffs; each has its library, to which ac- 
cess is readily permitted, and arrangements 
are made by which the officials usually spend 
part of each year in field work, and are thus 
in a position to supply to inquirers first-hand 
information.—Nature. 


It is stated in Nature that the Royal Com- 
missioners for the exhibition of 1851 intend 
to put into operation at an early date a 
scheme of industrial bursaries. The scheme 
is as follows: The commissioners propose to 
establish a scheme of industrial bursaries for 
young men who, after a course of training 
in a university or approved technical college, 
desire to enter engineering, chemical, or other 
manufacturing works. The bursaries are in- 
tended to enable suitable applicants to tide 
over the period between their leaving college 
and obtaining remunerative employment in 
industry. The value of the bursary will de- 
pend on the circumstances of the candidate, 
but will, as a rule, not exceed £100 a year. 
A bursar will be elected in the first instance 
for one year, but the tenure of his bursary 
will ordinarily be prolonged for a second 
year provided that the commissioners are 
satisfied with the work done by the bursar 
during his first year. In special circum- 
stances a bursary may be renewed for a third 
year. The appointments to the bursaries will 
be made by the commissioners from among 
candidates recommended by the authorities 
of certain selected universities and technical 
schools. In dealing with these recommenda- 
tions, great weight will be given to evidence 
that a candidate has the practical abilities 
likely to lead to his advancement in manufac- 
turing work, academic success alone being an 
insufficient recommendation. The candidate 
must be a British subject under the age of 
twenty-five. The candidate must have been 
a bona fide student of science for a term of 
three years. The candidate must further sat- 
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isfy the commissioners (a) that he has ob- 
tained, or can within one month of election 
obtain, a post in some engineering or other 
manufacturing works approved by them; 
(b) that he is in need of pecuniary assistance 
t) enable him to accept such a post. A bur- 
sar may, if the commissioners approve, spend 
part of the tenure of his bursary in studying 
a special industrial process or processes in 
works either at home or abroad. No bursar 
shall enter a firm as a premium pupil without 
the special consent of the commissioners. A 
bursar must submit a report of his work to 
the commissioners on the expiration of each 
year of his bursary. Forms of application 
may be obtained from the secretary to the 
commissioners. 


UNIVERSITY AND EDUCATIONAL NEWS 

By act of the New York legislature, ap- 
proved by Governor Dix, a state college of 
forestry has been established at Syracuse Uni- 
versity, and the sum of $55,000 has been ap- 
propriated for it. It will be remembered that 
the legislature several years ago refused to 
continue to support the college of forestry at 
Cornell University. 


GoveRNOR Dix has vetoed the bill to appro- 
priate $10,000 for establishing a state school 
of sanitary science and public health at Cor- 
nell University. 

Mr. Witt C. Hoae has stated that he has 
assurances of a fund of $25,000 a year for 
five years for the University of Texas, from 
which a prize of $10,000 and other prizes are 
to be given for the best theses on the scope and 
purposes of the university. 


At West Virginia University E. D. Sander- 
son, dean of the College of Agriculture, has 
been appointed director of the Experiment 
Station to succeed J. H. Stewart, recently re- 
signed, to take effect January 1, 1912, in addi- 
tion to his duties as dean. Mr. I. S. Cook, 
Jr., of Chilicothe, Ohio, a graduate of Ohio 
State University, 1906, has been appointed 
associate professor of agronomy. William H. 
Alderman recently associate horticulturalist, 
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New York Agricultural Experiment Station, 
Geneva, New York, has been appointed pro- 
fessor of horticulture. 


Dr. Ropert Rerzer, assistant professor of 
anatomy in the University of Minnesota, has 
been elected to a similar position in the Uni- 
versity of Chicago. 


Dr. Paut J. Wuirte, ’06, assistant professor 
of farm crops in the New York State College 
of Agriculture since 1908, has accepted a pro- 
fessorship in Washington State College at 
Pullman. 


Mr. Smpney S. Scumipt, a graduate of the 
Missouri School of Mines, and at present a 
chemist for the Washoe Smelter at Anaconda, 
Montana, has been appointed assistant in 
mineralogy at Northwestern University. He 
will take the place of Mr. A. J. Ellis, who re- 
signed to accept an appointment on the U. S. 
Geological Survey. 


Proressor ReicHENBACH, of Bonn, has re- 
ceived a call to sueceed Professor von Es- 
march as director of the Hygienic Institute at 
Gottingen. 

Dr. Gustav StoérriInG, professor of philos- 
ophy at Zurich, has been called to Strasburg. 


Proressor Betue, of Strasburg, has ac- 
cepted a call as professor of physiology at 
Kiel. 





DISCUSSION AND CORRESPONDENCE 
COAL NEAR PINEDALE, NAVIJO C UNTY, ARIZ. 


In Mr. A. C. Veatch’s recent article on the 
coal deposits near Pinedale, Navijo County, 
Ariz.,’ his’ first sentence reads: “ The sugges- 
tion that there were coal deposits in the re- 
gion near Pinedale, Ariz., first came to the 
survey through the General Land Office (about 
November 27, 1909).” 

The writer wishes to call attention to the 
fact that coal was known to exist in this re- 
gion many years previous to the date above 
given. In 1903 the writer published an article 
on the “ Geology of the Fort Apache Region, 


1U. 8. Geol. Survey Bulletin No. 431—B. Ad- 
vanced Chapter from Contributions to Economic 
Geology, 1909—Coal and Lignite, pp. 154-158. 
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and, in said article, the Creta- 
ceous formation receives mention as follows:’ 
The Cretaceous.—About twenty-six miles north- 
west of Fort Apache near Forestdale (not far 
from Pinedale mentioned in the article above) a 
coal outcrop is exposed, which seems on litholog- 
ical grounds, to be the same as the Fort Union 
or Laramie coal of New Mexico. The extent of 
not known to the writer as it 
is almost everywhere covered with later deposits. 
Avpert B. ReaGan 


Arizona ”;’ 


this coal series is 


Netr LAKE, MINN. 


THE SECOND RECORD FOR BLANDING’S TURTLE IN 
CONCORD, MASS. 

As curator of the Thoreau Museum of 
Natural History, Middlesex School, Concord, 
Mass., I have just received a specimen of 
Blanding’s turtle [Emys Blandingii (Hol- 
brook) Strauch] caught by W. A. Patch on 
July 19, 1911, in the Concord River, off 
Dakin’s Hill. The specimen was given me 
by Mr. John Hoar, and is peculiar in that it 
has a large growth beneath the chin. The 
only other Coneord record is of a specimen 
taken by Thoreau in the same river. and 
now (only carapace and plastron) preserved 
(No. 454) in the Boston Society of Natural 
History. R. Heser Howe, Jr. 

SCIENTIFIC BOOKS 
The Biological Stations of Europe. By 

Cuartes Atwoop Koromw. United States 

Bureau of Education; Bulletin, 1910, No. 4. 

Pp. 360. Washington. 

The biologist of sixty and seventy years ago 
labored under difficulties that the present gen- 
eration can hardly appreciate. The facilities 
for work were scarce; books and apparatus of 
all sorts were hard to obtain; there were no 
laboratories of any kind with the exception of 
the dissecting rooms of the medical schools. 
Little was known of methods of study of 
To be sure, one could wander 
along the shore, picking up the forms living 
between tides, and could preserve them in a 
bottle of new rum, but for the species living 

* American Geologist, Vol. XXXII., pp. 265- 
308. 

* Ibid., p. 280. 


marine life. 
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below low-water mark the student and col- 
lector had to depend upon the wreckage thrown 
up by storms or upon the contents of the 
stomachs of fishes. The latter method was 
employed by Dr. Stimpson in obtaining the 
material for his work upon the shells of New 
England, and, while looking over fish refuse 
for this purpose, was stoned as a crazy man 
by the boys of Marblehead. It was not until a 
few years later that the late Dr. Henry Wheat- 
land, of Salem, constructed the first natural- 
ist’s dredge ever used in America and initiated 
Stimpson into a line of work which he turned 
to such good account while acting as naturalist 
of the Ringgold-Rogers expedition to the 
North Pacific Ocean. 

The student of to-day has everything ready 
at hand. From the moment he enters the 
laboratory as an undergraduate until his doc- 
tor’s dissertation is accepted, everything he 
needs in the material line is placed before him 
—specimens, books, apparatus—and all of his 
time and all of his energies can be devoted to 
his problem. Then when he goes to the shore 
for his investigations he is no longer com- 
pelled, like Johannes Miiller, the father of 
marine biology, to depend upon the limited 
facilities of a fisherman’s hut. He finds, in 
almost every region of the globe, a biological 
station equipped with every requisite for his 
work. In the evening he states his needs for 
the next day—animals, apparatus, chemicals 
—and the next morning he finds these ready 
in the well-equipped study set aside for his 
exclusive use. 

Whether this is best in every respect for the 
student is a question. It is often remarked 
that the younger men have no such acquaint- 
ance with the animals and plants, their sys- 
tematic position, names and habitats, that the 
older men had, and this lack of knowledge of 
one aspect of nature is in large measure due 
to the lack of any necessity of hunting the 
specimens. A little less helpfulness on the 
part of the laboratory collector would result 
in a better acquaintance with life and living 
things. 

Be this as it may, the fact remains that 
biological stations are with us and they are 
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bound to stay and to increase in number and 
in extent of the facilities they afford. Already 
there are about a dozen permanent laboratories 
located upon our two coasts, while there are 
several more upon our inland waters. But it 
is in Europe that these stations have their 
greatest development, and it is of these that 
Dr. Kofoid has given a most valuable account. 
The arrangement of his book is geographical 
and quite naturally begins with the celebrated 
Stazione Zoologica of Naples, despite the fact 
that the station at Concarneau (France) was 
the first permanent laboratory to be located on 
the shore (1859). Then follow, in order, the 
laboratories of France, Great Britain, Ger- 
many, Austria-Hungary, Scandinavia, Hol- 
land, Belgium, Spain, Finland, Russia and 
Bulgaria. Of each a history is given, usually 
illustrated with photographs and plans, of 
ereat value to all who have to do with the 
planning, equipment and management of bio- 
logical stations in any part of the world. The 
volume will also be of great use to those who 
wish to avail themselves of the facilities of 
these stations, for it gives lists of the officials, 
conditions on which workers are admitted, 
lists of instruments and apparatus available, 
extent of libraries, and states whether price 
lists of specimens for sale are issued. 
Especially valuable to all who have to do 
with laboratories, whether of biological sta- 
tions or of our high schools and colleges, are 
the notes upon aquaria and the different 
methods of their construction, the pumps, 
tubing, valves and tanks of the water supply, 
and the different methods of aerating water 
and the rearing of larve and other forms. 
Thus we are told the composition of the 
Naples aquarium cement (equal parts of 
whiting and red lead, made into a stiff putty 
with boiled linseed oil) and the value of the 
“mastic de Cette,” used for the same purpose. 
In connection with many of the stations a 
statement is made of the annual expenditure 
within recent years, from which we learn that 
the running expenses of the Naples station are 
about $40,000; Helgoland, $18,000; Plymouth, 
$15,000; the Helder, $10,000, and so on down 
to Concarneau and Bergen with a budget of 
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$1,500 each and Port Erin and Wimereux 
with a little over $1,000. Others probably 
have even less. 

In all about eighty marine and fresh-water 
stations are described, many of them from 
personal knowledge on the part of Dr. Kofoid, 
and others from the publications. Besides 
there are accounts of other institutions which 
are not laboratories of the same type, but, like 
the Challenger office, are connected with the 
investigation of marine life and other prob- 
lems of oceanography, or like the various fish- 
eries bureaus, are concerned with economic 
problems. A good bibliography, to which ref- 
erences are made in the text, concludes the 
volume. J.S. K. 


Charts of the Atmosphere. By Aspsorr 
LawreNCE Rotcu and ANDREW H. PAcmer. 
New York, John Wiley & Sons. 1911. 
Oblong 4to, cloth. 

More than half a century ago Lieutenant 
Maury, of the United States Navy, rendered 
an invaluable service to mariners by his ex- 
tended observations of ocean currents. The 
work which he began is still being carried on, 
with the result that from year to year new 
knowledge is gained concerning those aids and 
hindrances to navigation. 

We now have in aerial research something 
analogous to the marine work of Maury. 

In 1885, Abbott Lawrence Rotch—now pro- 
fessor of meteorology in Harvard University 
—founded the Blue Hill Meteorological Ob- 
servatory. This is situated on the summit of 
a hill a few miles south of Boston and is 625 
feet above sea level. The summit is less than 
eight miles from the coast line and is the 
highest elevation, so situated, between Maine 
and Florida. The observatory is a prominent 
feature in the landscape and may be seen 
eastward from Providence-Boston trains about 
fifteen minutes before reaching the latter city. 

From the time of the foundation to the 
present, meteorological phenomena have there 
been continuously observed and recorded. The 
work still goes on. 

From the beginning Professor Rotch real- 
ized that the elusive problems which ever con- 
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front meteorologists can only be solved by 
observations of the higher air. 

In the early nineties the work of measuring 
the heights and velocities of clouds was begun. 
In 1894 the first systematic use of kites for 
carrying self-recording instruments to great 
heights was inaugurated at Blue Hill and in 
more recent years, under the auspices of the 
observatory, exploring balloons carrying in- 
struments only have added much to the know!l- 
edge of the conditions which prevail above us. 

In the earlier years of research at Blue Hill, 
the achievement of dynamic flight seemed to 
be in the dim and distant future, yet it was 
safe to assume that it would come in time and 
that when it came the aerial ocean must be 
charted. 

We find a noble beginning of this new sci- 
ence in a recently published work, “ Charts of 
the Atmosphere,” written by Professor Rotch 
in collaboration with Mr. Andrew H. Palmer, 
one of his assistants at the observatory. 

The charts are twenty-four in number, each 
being accompanied by full and clear descrip- 
tive text. The list is here given: 


CHARTS 


1. Relative Heights, Atmospheric Density and 
Temperature. 

2. Average Temperature, Barometric Pressure, 
Wind-velocity and Pressure up to 30,000 
Feet. 

3. Maximum Wind-velocities and Pressure up to 
30,000 Feet at Blue Hill. 

4. Wind-pressures for Constant Velocities up to 


30,000 Feet. 

5. Wind-pressures for Constant Velocities up to 
10,000 Feet. 

6. Monthly Temperatures up to 12,000 Feet at 
Blue Hill. 


7. Monthly Wind-velocities up to 12,000 Feet at 
Blue Hill. 

8. Hourly Wind-velocities up to 10,000 Feet at 
Blue Hill. 

9. Frequency of Constant Wind-velocities, 1,000 
to 10,000 Feet at Blue Hill. 

10. Frequency of Winds at Blue Hill, 650 Feet. 

11. Velocity of Winds at Blue Hill, 650 Feet. 

12. Frequency of Winds at Blue Hill, 1,650 Feet. 

13. Velocity of Winds at Blue Hill, 1,650 Feet. 

14. Frequency of Winds at Blue Hill, 3,300 Feet. 
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15. Velocity of Winds at Blue Hill, 3,300 Feet. 

16. Frequency of Winds at Blue Hill, 6,600 Feet, 

17. Velocity of Winds at Blue Hill, 6,600 Feet. 

18. Frequency of Winds at Blue Hill, 10,000 Feet, 

19. Velocity of Winds at Blue Hill, 10,000 Feet, 

20. Wind-velocity and Direction up to 13,000 Feet 
at St. Louis. 

21. Winds at Various Heights as Related to Baro- 
metric Pressure at the Ground. 

22. Frequency of Winds in the N. E. Trade Region 
of the Atiantic Ocean. 

23. Velocity of Winds in the N. E. Trade Region 
of the Atlantic Ocean. 

24. Aerial Routes in Summer across the North 
Atlantic Ocean. 


The author writes in the introduction: 
“ The charts, which are believed to be the first 
of the kind adapted to the use of airmen, 
relate only to portions of the United States 
and the Atlantic Ocean, but they will doubt- 
less be perfected by aerologists and extended 
in the near future to other parts of the globe.” 

Man ever seeks new lines of research and 
new regions to explore. So fascinating is the 
quest that it seems certain that Professor 
Rotch’s expectations will be realized and that 
this work will be carried on by others in all 
parts of the world. 

Even a brief study of this book of charts 
makes it clear that the work is the result of 
long-continued thought and of great labor. 
The various schemes of charting are brilliantly 
ingenious and original. It should be under- 
stood that these charts deal with the average 
conditions and not the actual ones which have 
to be faced on any given day. 

The charts enable the aviator or aeronaut to 
foresee approximately the wind and tempera- 
ture conditions that he will encounter aloft at 
any season of the year. With their aid the 
aviator may learn to what altitude he may 
safely ascend in regard both to his motor and 
to his bodily comfort, what winds are the 
prevailing ones for cross-country flight and 
at what levels they may be found. 

The aeronaut may plan his journey from 
the wind charts, and in connection with a 
daily weather map go at will on either a long 
or a short excursion. Indeed, near the coast, 
it is shown that a free balloon may travel a 
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considerable distance inland on the sea-breezes 
and return with the opposite upper current 
to the coast within a few hours. For long 
balloon voyages, either trans-continental or 
trans-Atlantic, the charts are invaluable, 
showing, as they do, the level which the bal- 
loon should seek in order to obtain the benefit 
of the most favorable winds in respect to both 
direction and velocity, while other tables indi- 
cate the effects upon the passengers and upon 
the gas and motors. 

The author does not mean to intimate that 
it is his belief that such balloon voyages will 
ever be of utilitarian value, but it does seem 
to him probable that the voyages would bring 
valuable data to the science of meteorology. 

The reviewer would bespeak for Rotch and 
Palmer’s method the most careful considera- 
tion of those engaged in this research work. 
There is a danger ahead. It is that in the 
strong and justifiable desire to be original the 
workers may follow diverse methods, making 
comparison and coordination of results ex- 
tremely difficult, if not impossible, and thus 
labor may be wasted. 

This is the day of “team-work,” and only 
by such work can the aerial ocean be charted. 


JAMES MEANS 


Principles of Physics. By W. F. Maatr, of 
Princeton University. New York, The 
Century Co. 1911. 

Within the past four months as many new 
college text-books in physics have appeared 
as in the preceding four years. New books by 
Carhart, whose earlier texts have had such 
wide success, by Magie of Princeton, Kim- 
ball of Amherst, Reed and Guthe of Michi- 
gan, and Hurst and Lattey of Oxford, Eng., 
added to the several good books already 
available, give college instructors a much 
wider range of choice for a suitable text for 
class use than they have had for many years. 

Perhaps the most unique and original of 
the new offerings is that by Professor Magie, 
of Princeton University. Doubtless many 
teachers have felt that our common texts 
make too scant use of the historical develop- 
ment of physics in their presentation of its 
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principles. The connection of related topics is 
often best brought out by showing how the em- 
phasis of one in the scientific thought of a cer- 
tain period, has led to discoveries in the other 
field. After reading such a book as Mach’s 
“ Mechanics ” I have often longed for a text in 
general physics enriched with more of the his- 
torie evolution and the philosophy of the sub- 
ject. But perhaps few of us would go as far 
as the author of this book does when he takes 
as a general principle “ the progress of discov- 
ery has been along the line of least intellectual 
resistance and it is probable that what was 
easiest to discover once will now be the easiest 
to understand.” This seems to assume that 
the attitude of mind of the pioneer in discov- 
ery is much like that of the student seeking 
to grasp the principles of a new science. But 
the one has the knowledge of what has been 
done in his branch of science to suggest 
further advance, the other must get his grasp 
on the new truth rather by relating it some- 
how to the facts of his own limited experi- 
ence, else it will all seem unreal and bookish 
to him. The sophomore is not a scholar; he 
is little more than a boy and it is doubtful if 
the line of historic development will in every 
case give the best view-point for him. For a 
mature student or one who is seeking by a re- 
view of the subject to strengthen the founda- 
tions after a too hasty course in physics this 
book will be most suggestive, even inspiring. 
Professor Magie’s method of treatment brings 
one into close relationship with the master 
minds who have given direction to the larger 
movements in scientific thought and such re- 
lationship is inevitably stimulating. 

This historical point of view determines 


perhaps the unusually large proportion of the 


book devoted to mechanics and the properties 
of matter. This amounts to about 39 per 
cent. of the book. (The proportion found in 
four other recent texts by American authors 
averages 24 per cent.) 

The use of the historical method doubtless 
explains also the relatively small attention 
given to the illustration of physical principles 
from modern machinery and industrial proc- 
esses. To devote but a half page (p. 486) to 
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dynamo-electrie machines and only a short 
paragraph (p. 495) to storage cells is very 
unusual in this day of devotion to the prac- 
tical. The transformer seems scarcely to be 
mentioned. 

An unusual feature of the book is the use 
of so-called “examples” to introduce impor- 
tant theorems and propositions to be proved. 
These are presented in groups at frequent in- 
tervals and are entirely different in character 
from the numerical examples usually given 
in college texts. Numerical examples of the 
ordinary sort are not wanting, but about 250 
of them are given together at the end of the 
(It would seem better 
** ex- 


book as “ exercises.” 
to call the 
exercises. ) 


“ exercises ” examples and the 
amples ”’ 

The author justifies the use of a statical 
measure of force, the late introduction of the 
relation of heat to energy and the use of the 
method of rays in optics, on the ground that 
these are in harmony with his plan of follow- 
ing the historical order of development. 

To sound and wave-motion even less than 
the usual proportion of space is given, only 
6 per cent. of the book being allowed it. 

The treatment of heat is decidedly satis- 
factory, the use of the historical method being 
particularly well adapted to this field. This is 
noticeable in the discussions of thermometry 
and of Carnot’s eycle and the second law of 
thermodynamics. The absence of tables in 
the body of the text, characteristic of the 


whole book, seems a marked defect in this 
portion. There is scarcely any reference 


made to the small group of tables given col- 
lectively at the end of the book. 

The discussion of light is marked by a com- 
plete separation of geometrical and physical 
optics, each receiving practically equal at- 
tention. The discussion of velocity of light 
is unusually brief and that of diffraction more 
extended than is common in college texts. 

To electricity and magnetism rather less than 
the usual amount of space is given (24 per 
cent. as compared with 32 per cent., the mean 
Magnetism and electro- 
statics are treated with relative fullness, but 
current electricity, and particularly electro- 


of four recent texts). 
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magnetic induction, are too briefly discussed. 

The many teachers who desire to see in- 
creased emphasis placed upon the historica] 
development of physical thought, will follow 
the career of this book with special interest 
and hope that it may have a wide introduc- 
tion. 


A. D. Cote 


A Text-book of Physics. By H. FE. Hurst 
and R. T. Latrrey. New York, Van Nos- 
trand. 1910. $3.00 net. 

This new text in physics comes from two 
Oxford University men. It is designed espe- 
cially to fit students for the preliminary ex- 
amination in Oxford Natural Science School. 
In carrying out this purpose a large number 
of examples are given, taken from actual ex- 
aminations recently set at the universities of 
Cambridge, Oxford and London. 

The book seems to be a combination of class 
text and laboratory manual. Too little atten- 
tion is given to mechanics and the properties 
of matter are practically left out altogether. 
Universal gravitation and harmonic motion 
are other omitted topics. In the discussion of 
heat no treatment of the second law of 
thermodynamics, Carnot’s cycle or the efii- 
ciency of heat engines appears. Light is pre- 
sented in a very elementary way and wholly 
from the standpoint of geometrical optics. 
Interference, diffraction and polarization are 
not discussed at all and the treatment of 
spectroscopy is wholly from an elementary 
laboratory standpoint. 

An undue amount of space—248 of the 610 
pages of the book—is given to electricity and 
magnetism. (In contrast with this less than 
100 pages are given to mechanics.) Here 
again some curious omissions may be noted. 
It seems particularly strange in an English 
text to find no discussion of Crookes’s tubes, 
cathode rays, radioactivity or electrons. 

The index is very incomplete and unsatis- 
factory. The illustrations, print, paper and 
general physical appearance of the book are 
good. The treatment of many important top- 
ics is so elementary and incomplete, and so 
many others are omitted altogether, that the 
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hook would not seem to be well adapted for use 
as a class text in American colleges. 
A. D. CoLe 


BOTANICAL NOTES 
MORE ELEMENTARY BOTANY 





For a long time there have been many 
school-men who have wished to unite the study 
of living things (plants and animals) into 
one subject, hence we have had “ biology” in 
the curricula, and “biological” teachers, 
“biological” departments, as well as “ bio- 
logical” books. The present writer has not 
felt that such a fusing of two sciences is nec- 
essary, nor has he felt that it has ever been 
done suecessfully. In fact, the pupil in “ biol- 
ogy” studies either plants or animals, unless 
he devotes himself to the few organisms that 
are on the border line between the two king- 
doms, e. g., the slime organisms (.V/ycetozoa), 
or the Volvocineae. This of course is never 
done. What is done is to take parts of the 
two related sciences, botany and zoology, and 
match them together in some fashion, and 
call the result “ biology.” 

This is what has been done in the “ Essen- 
tials of Biology,” prepared by George W. 
Hunter (American Book Co., New York, 
1911). In a prettily illustrated, well printed 
and well written book the author has at- 
tempted the impossible task of combining 
some study of plants and some study of ani- 
mals into a consistent, single presentation. 
The botanical part of the book treats of flow- 
ers, fruits, seeds, roots, stems, leaves, forests, 
various forms of plants (only 13 pages), the 
modifications of plants, beneficial plants, rela- 
tions of plants to animals, which is distinctly 
the old way of looking at plants. The zoolog- 
ical part begins with protozoa and takes up in 
succession worms, crayfishes, insects, mol- 
lusks, fishes, amphibians, reptiles, birds and 
mammals (and man). In the botanical part 
the pupil goes from higher plants to lower, 
while in the zoological part he goes from 
lower to higher. 

There is much that is good in the botanical 
part, in fact the work seems to be good in the 
details, but the sequence is all wrong, and the 
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author has been hampered by the attempt to 
unite into one, two totally different concep- 
tions of living things—plants and animals. 

Accompanying this book is another de- 
signed as a companion volume, entitled “ A 
Laboratory Manual for the Solution of Prob- 
lems in Biology,” by R. W. Sharp, a col- 
league of the author of the “ Essentials of 
Biology.” Here the same criticisms hold as 
to the general plan of the book. However, in 
each chapter the work is well done, and no 
doubt the book will be helpful to many a 
teacher of botany and zoology. 


A NEW MANUAL OF BOTANY 


For so many years we have been accus- 
tomed to looking to the well-known botanical 
masters for general systematic manuals that 
we were surprised when we picked up Dr. 
George T. Stevens’s “ Illustrated Guide to the 
Flowering Plants of the Middle-Atlantic and 
New England States” (New York, Dodd, 
Mead & Co., 1910). The author has not been 
known to the botanical fraternity as one of 
their number, and there was doubtless some 
rubbing of eyes when the book first appeared. 
But an examination of the book shows that 
the author has a good acquaintance with the 
systematic botany of the portion of the coun- 
try which his book covers and this gives him 
the right to add his book to the list of man- 
uals we already have. 

Opening it, one finds a pleasantly written 
preface in which we observe that “ the classi- 
fication adopted in this work is, in the main, 
that of Professor Adolph Engler in his Sylla- 
bus der Pflanzenfamilien.” Further he says: 
“Tn the preparation of the work I have made 
use of my very large private herbarium, a 
collection which has been the work of many 


years, but I have had constantly before me the 


works of the latest German, French and 
English authorities and I have as constantly 
consulted the American works of Professor 
Wood, Dr. Asa Gray and that of Messrs. 
Britton and Brown.” He gives especial credit 
to the work of Britton & Brown. 

Before the descriptive portion of the man- 
ual is entered upon there are about fifty 


a 
. 
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pages of general matter covering the main 
facts of external morphology. The manual 
proper opens with a general synopsis of the 
flowering plants followed by an artificial key. 
30th of these are illustrated with many small 
figures. In the portion which is descriptive 
the usual treatment is followed and if one 
were to open the book at almost any page he 
would searecely know that he was consulting 
a distinctly new book. The descriptions of 
species are considerably simplified, technical 
terms being rather rarely used. The species 
are illustrated rather fully, the illustrations 
being massed upon full-page plates which are 
interspersed among the pages of the text. 
These while rather roughly done are in many 
cases sufficiently good so as to constitute a 
good help especially for the student who is at- 
tempting to do the work by himself. The 
printing is good and the type well selected 
with perhaps the exception that here and there 
some portions of the type are quite too large 
and black. The species are partly decapital- 
ized, capitals being retained only where the 
species is based upon a personal name. The 
introduction of the comma between the spe- 
cific name and the name of the author is a 
backward step which we regret, but this can 
be corrected in a later edition. All in all the 
present reviewer is favorably impressed with 
the work which Dr. Stevens has accom- 
plished, and there is no doubt that it will find 
a useful place in the literature of botany, es- 
pecially for the non-technical student. 


ROCKY MOUNTAIN BOTANY 


In 1885 Professor John M. Coulter brought 
out a very handy manual under the title of 
“ Manual of the Botany of the Rocky Moun- 
tain Region,” and many of us by its aid iden- 
tified the plants we collected in our occasional 
outings in the western mountains. Some- 
what over a year ago a new edition was is- 
sued under the title “ New Manual of Botany 
of the Central Rocky Mountains ” (American 
Book Co., New York, 1909) under the joint 
authorship of John M. Coulter and Aven 
Nelson. From the preface we learn that the 
labor of revision (or rather of writing the 
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new book) fell to Dr. Nelson, the accom- 
plished professor of botany in the University 
of Wyoming. The area covered is practically 
the same as that attempted in the earlier edi- 
tion, namely Colorado and Wyoming, the 
most of Montana, southern Idaho, eastern 
Utah, northern New Mexico and Arizona, 
with an eastern fringe including the Black 
Hills of South Dakota and the higher por- 
tions of the Great Plains. 

The book has been modernized by the 
adoption of the Engler and Prantl sequence 
of families, and a nomenclature that con- 
forms “as far as practicable” to that sanc- 
tioned by the Vienna Congress. Thus we have 
a moderate amount of decapitalization of 
specific names, and the consistent use of 
double citation of authors’ names when neces- 
In this connection we note with pleas- 
ure not only the citation of authors’ names, but 
also in every case the citation of the original 
paper or publication in which the name first 
appeared. Of course in following the Vienna 
rules the author discards names which are 
identical for the genus and species, as T'arax- 
acum taraxacum. The book has thus a vein of 
conservatism in spite of the fact that the au- 
thor is fairly radical in the subdivision of 
some of the genera. 

The handy summary shows that the author 
has “accepted” 2,733 species and 186 vari- 
eties in his treatment and regarded as syno- 
nyms of some of these 1,788 more, making a 
total of 4,707 “species” as they are regarded 
by some botanists. 

The book will probably prove as useful to 
tourists and more serious collectors in the 
Rocky Mountain region as its predecessor, 
and both the earlier and the later authors are 
to be congratulated upon the new life of use- 
fulness which will be accorded the new book. 


sary. 


BOTANICAL NOTES 

AMONG recent papers may be noted the fol- 
lowing: 

“The Conditions of Parasitism in Plants,” 
by D. T. MacDougal and W. A. Cannon 
(Carnegie Institution, 1910), discusses briefly 
dependent nutrition in seed plants, the root 
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habits and parasitism of Krameria canescens, 
xeno-parasitism (experimental production of 
parasitism), and the origination of parasit- 
ism. the latter a most suggestive philosophical 
discussion. 

“Some Contributions to the Life History 
and Cytology of the Smuts,” by B. F. Lut- 
man (Transactions Wisconsin Academy of 
Sciences, 1910), adds materially to our knowl- 
edge of the development of these plants. 

“A Catalogue of the Flowering Plants and 
Ferns of Connecticut,” by a committee of the 
Connecticut Botanical Society (Geological 
and Natural History Survey, 1910), attempts 
to give “an accurate and authoritative cata- 
logue of all the plants known to grow with- 
out cultivation in Connecticut,” and it ap- 
pears to have accomplished this purpose so 
far as the flowering plants and ferns are con- 
cerned. In the summary we learn that there 
are included in the catalogue 74 species of 
pteridophytes (all native) and 1,407 native 
spermatophytes, with 461 introduced species. 

In passing we should notice favorably 
Wettstein’s “Handbuch der Systematischen 
Botanik” (Leipzig, Franz Deuticke, 1910- 
11), a thick volume of over nine hundred 
pages. Seven great phyla (“Stamme”) are 
recognized, viz., Myxophyta (“conventionally” 
placed here), ScuizopHyta, ZyGopHyTa (in- 
cluding Peridinieae, Bacillarieae and Conju- 
gatae), PHaropHytTa, RuopopHyta, EvTHAL- 
LopHYTA (including Chlorophyceae and Fungi) 
and CorMopHyTa (including Archegoniatae 
and Anthophyta). The work will prove a 
most helpful one for the student of systematic 
botany, and merits translation into English. 


Cuarues E. Bessey 
THE UNIVERSITY OF NEBRASKA 





SPECIAL ARTICLES 
ON THE STEREOTROPISM OF EMBRYONIC CELLS 
In a former paper, describing the develop- 
ment of nerve fibers in foreign media, the 
hypothesis was advanced’ that the fibers re- 
quire some form of solid support in order to 
carry out the growth process, which, as was 


*Journ. of Exp. Zool., Vol. 10, 1910. 
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shown, is a form of protoplasmic movement. 
The present communication presents in brief 
form the results of some experiments on the 
movement of embryonic cells, which show be- 
yond doubt that the hypothesis holds true for 
the cells of the mesoderm and the medullary 
tube of the frog embryo. With reference to 
the outgrowing nerve fibers, however, the ob- 
servations are too few to warrant any more 
definite statement about them at present. 

In the previous experiments the solid sup- 
port was given in the form of a fibrin net- 
work, derived from the clotting of fresh 
lymph. In the present study spider web was 
used to support the small pieces of trans- 
planted tissue immersed in various fluid 
media. The object of the investigation being 
to compare the behavior of embryonic cells in 
the same medium, with and without solid sup- 
port, two sets of preparations were made; one 
in which the tissue was placed in a simple 
hanging drop in a moist chamber, the other in 
which the drop was supported from below by 
a closely woven spider web. The moist cham- 
bers were made by sticking glass rings to 
object slides by means of vaseline and sealing 
to the ring a cover slip with the culture drop. 
The spider webs were tightly spanned over 
the upper surface of the glass rings prior to 
fastening the latter to the slide; the pieces of 
tissue to be studied were then transferred in 
very small drops of fluid to the web, and the 
preparations immediately covered by cover 
slips, also coated with the web, so that the 
pieces of tissue remained supported between 
two layers of the fabric. 

The fluid media which were employed were 
purposely varied considerably; physiological 
salt solution, Locke’s solution and Ringer’s 
solution (without sugar) of full strength and 
diluted, and also defibrinated frog’s serum, 
were all used. The best results were obtained 
with the defibrinated serum, but some positive 
results were obtained with all the inorganic 
solutions used, showing, in agreement with 
the work of M. R. and W. H. Lewis,’ com- 
patibility of wide range between tissue and 
medium. 


2 Anatomical Record, Vol. 5, No. 6, June, 1911. 
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The results of the work are best typified in 
a single group of experiments which were 
made on May 21. Twelve embryos of Rana 
palustris were used and from each the whole 
neural tube with the adjacent mesoderm was 
cut out in a dish of saline. In each case the 
piece of tissue was divided into two parts and 
one half mounted in a simple hanging drop 
of defibrinated frog’s serum, the other half in 
a drop of the same fluid held between two 
layers of spider web, as described above. 

Of the twelve specimens in the first group, 
none showed any active cell movements dur- 
ing the first six days, and after that only one 
specimen, to be referred to below, mani- 
fested anything of the kind. In these speci- 
mens many cells became loosened from the 
main mass of tissue, remaining inactive and 
rounded, though the main mass itself re- 
mained alive and in a number of cases differ- 
entiated into striated muscle which exhibited 
frequent twitching. 

Of the twelve specimens mounted between 
webs, eleven showed very active movements of 
the embryonic cells, which began even on the 
same day on which the preparation was made. 
Only one of these preparations gave negative 
results, and this was one that was injured by 
rough handling in mounting. The behavior 
of the cells in these cases is fundamentally 
different from that of the other cells in the 
simple drop without support, and the general 
appearance of the preparation is not unlike 
that of specimens isolated in clotted lymph, 
though there are some differences. Numerous 
cells extend from the main mass of tissue, 
sometimes singly, sometimes in masses. The 
cells are spindle shaped, branched or poly- 
gonal, with hyaline protoplasm in the proc- 
esses and at the angles of the cells, the cell 
Care- 


ful focusing shows that the active cells are 


body being gorged with yolk granules. 


confined to two levels, viz., the under surface 
of the cover slip and the lower surface of the 
drop which rests on the layer of web spanned 
across the glass ring. Cells which are partly 
loosened between these two levels remain 
rounded and inactive, just as in the hanging 
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drop preparations. In a very large number of 
cases the active cells are found to have definite 
relations to the web fibers. Often strands of 
spindle-shaped cells, resembling the cells of an 
embryonic tendon or the Schwann cells of a 
developing nerve, are found closely applied to 
slender bundles of web fibers. Again, spindle- 
shaped cells, sometimes with very long proc- 
esses, lie in intimate contact with single web 
fibers. Where two such fibers cross, the cells 
may assume a tri- or quadripolar shape, with 
a process running along each fiber. Fre- 
quently the cells are closely attached to the 
cover slip and are then usually of flattened 
polygonal shape, forming in many cases ex- 
tensive sheets. The cells may change their 
shape and move from place to place, or they 
may remain in one spot for days, practically 
unaltered in shape. After a few days typical 
pigment cells developed in a number of cases 
and these too assumed definite relations to 
the web fibers. In only two of the specimens 
were outgrowing nerve fibers observed. They 
were in all essentials like those previously 
found in the clotted lymph preparations, and 
in each case they crept along the lower surface 
of the cover slip, without definite relations to 
the web. 

In this series of experiments the contrast 
between the preparations in the free hanging 
drop and those supported by web is so marked 
and so constant that it is impossible to escape 
the conclusion that the cells are able to execute 
their movements only when some solid frame- 
work is given them. The experiments in 
which saline solutions were used instead of 
serum bear out this same conclusion, though 
they are not so striking on account of a larger 
proportion of them giving negative results. 
The saline solutions are clearly not such good 
culture media as the serum, but notwithstand- 
ing this a number of specimens showed 
marked cell movement and remained alive for 
days. 

Some of the experiments at first sight seemed 
to oppose the conclusion stated above, but on 
more careful study were found to afford a 
striking confirmation of it. This was brought 
out especially in a series cultivated in Locke’s 
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solution, where the small hanging drop of 
saline frequently spread out and the tissue 
was left closely adherent to the cover slip. In 
two such cases, and in a similar one in which 
serum was used, cell movements took place, 
but the cells which exhibited movements were 
all in contact with the lower surface of the 
eover. One case showed nerve fibers. In 
another interesting case the drop of culture 
fluid was larger and touched the bottom of the 
chamber. The piece of tissue sank to the 
bottom and became adherent, sending out a 
number of short hyaline protoplasmic proe- 
esses along the surface of the glass. 

These and previous experiments show, then, 
that the movements of embryonic cells take 
place when the cells are in contact with a 
fibrin net, the fibers of a spider web or the 
surface of glass coverslips and slides, and that 
they occur in a considerable variety of fluid 
media. On the other hand when the embryonic 
tissue is suspended free in a drop of fluid,* no 
cell movement takes place, though differen- 
tiation of tissue may result. In this move- 
ment and orientation of the cells we have 
before us a form of stereotropism, of which, 
however, the exact nature remains for the 
present undetermined. Whatever it may 
prove to be, it can scarcely be doubted that 
it is an important factor in normal develop- 
ment, influencing the movement and segrega- 
tion of pigment, mesenchyme and nerve cells 
at least, and probably also the growth move- 
ments of nerve fibers. 


Ross G. Harrison 
SHEFFIELD BIOLOGICAL LABORATORY, 
YALE UNIVERSITY 


°*M. R. and W. H. Lewis (op. cit.) state that 
growth apparently takes place as well in fluid 
media as in solid, though they admit that the out- 
growing cells often creep on the cover glass or 
the bottom of the dish. I feel confident that care- 
ful examination of specimens with reference to 
this point will show that the growing cells are 
always in contact with the glass, except that the 
surface film of the free hanging drop may some- 
times act as a substitute for the solid surface, as 
I have oceasionally found to be the case in a 
series of experiments with tissues of the chick 
embryo, to be described later. 
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ON THE INCREASE IN OXIDATION IN 
THE BEGINNING OF 


THE EGG AT 
DEVELOPMENT 

Ir was observed by O. Warburg that the 
oxidation in the sea-urchin’s egg is increased 
when it is fertilized or placed in a _ hyper- 
tonic solution, which induces parthenogenesis. 
Warburg observed an increase in oxidation in 
the fertilized egg when placed in pure NaC] 
solution (which also causes parthenogenesis 
in the unfertilized egg), but in order to insure 
the life of the eggs long enough for the ex- 
periment he added a trace of NaCN to the 
NaCl (and to the control). 

The addition of NaCN was objected to by 
Loeb and Wasteneys, who found no increase 
in oxidation if the cyanide was omitted. 
Apparently the cyanide, or hydroxyl ions lib- 
erated by hydrolysis, had something to do with 
We found that NaCl 


eggs about 


the result. increased 


oxidation in unfertilized one 
fourth. 

We made similar experiments on unfertilized 
eggs using an isotonic NaCl solution contain- 
ing the same hydroxy] ion concentration as the 
sea water (made by the addition of NaOH). 
The result was an increase in oxidation in the 
NaCl solution to double its rate in sea water. 
In other words, the NaCl solution in the pres- 
ence of OH-ions causes an increase in oxida- 
tion in the unfertilized egg. This was found 
true also of another parthenogenetic agent. 

Microscopic examination showed that the 
eges formed “ fertilization membranes ” in the 
NaCl solution, and some of them that were 
returned to sea water after the close of the 
experiment segmented and produced cilia. In 
short, the NaCl-+-OH ions start develop- 
ment and the increased oxidation may be due 
to the same cause as the increased oxidation 
in the fertilized egg. 

One of the authors has shown an increase 
in permeability of the egg to ions, at the 
beginning of development. He suggests that 
the NaCl solution causes an increased per- 
meability of the egg to OH-ions, and that the 
latter penetrate the egg and accelerate oxida- 


tion. The morphological changes in the egg 
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may be the result of the increased permea- 
bility and oxidation. Perhaps the increased 
oxidation in fertilized eggs caused by alkaline 
NaCl is due to still further increase in perme- 
ability to OH-ions. 

P. H. MitcHetyi 

J. F. McCLenpon 


Woops Hoe, MAss., 
August 11, 1911 


THEORIES OF ELECTRICAL DISCHARGE 
THE present attitude of the scientific mind 
on the one-fluid and the two-fluid theories is 
amusingly similar to the conditions in the 
early part of the last century concerning the- 
ories of light. The emission theory and the 
Either 


could be held by any one who chose to do so. 


wave theory were both well known. 


Either would serve as a means for explaining 
phenomena. The emission theory had the ad- 
It had come down through genera- 
tions from a revered source. There is such a 
Fresnel and Young 
When they fully explained phe- 
nomena on the theory of transverse vibrations 
which could not be explained by the emission 
theory, it had little effect. They devised new 
experiments which could not be explained by 
Newton’s theory. They explained the phe- 
nomena of Newton’s rings on a rational basis. 
fol- 
lowers might not be able to explain what it 
was that happened when light had a fit of easy 
transmission, or a fit of easy reflection. It 
was, however, evident that the fits were there, 
for Newton’s rings gave evidence of it. 
Every one will of course admit that the two- 


vantage. 


thing as mental inertia. 
learned this. 


It all counted for nothing. Newton’s 


fluid theory has served a useful purpose. It 
It has led 


us to take a wrong view of phenomena. 


has, however, also led us astray. 


When it is said, for example, that hot metals 
emit positive ions, the idea conveyed is very 
different from that which would be conveyed 
by the statement that hot metals take negative 
corpuscles from the gas molecules which sur- 
round them. 

If one were to say that householders all over 
the country are emitting mail-earriers, the 
idea conveyed would be definite and very mis- 


SCIENCE 





[N.S. Vou. XXXIV. No. 870 


leading. As a matter of fact they are re- 
ceiving their mail. The mail-carriers simply 
bridge the gap between the conduction chan- 
nels along the railways, and the householder. 

Of course it is perfectly evident that posi- 
tive ions such as exist in discharge through 
gases can not circulate or flow through a 
copper wire. They simply vibrate to and fro 
between the terminals. The copper wire is 
itself a solid aggregation of positive ions. 
The negative corpuscles pass in rhythmical 
transfer from molecule to molecule within the 
wire. All of the phenomena of the vacuum 
tube and of discharge across air gaps are 
merely incidental to the condition that at that 
point the conductor is in gaseous form. The 
Faraday dark space is simply a region in 
which molecules, supercharged in the region 
of negative glow, are urged away from the 
negative terminal, without appreciable inter- 
change or transfer of the negative corpuscles 
from molecule to molecule. 

The positive or luminous column is a region 
in which this transfer is going on. These two 
regions may exist side by side. A small wind- 
mill made of non-conducting material is then 
driven in opposite directions in the dark and 
the luminous columns. The luminous col- 
umns are simply “canal rays.” The carriers 
are returning after having delivered all of 
their supercharge and part of their normal 
charge. 

These dark and luminous regions may, 
under proper conditions, exist as striations. 
They are then electrically produced sound 
waves. 

The positive terminal of an _ influence 
machine is an exhaust terminal. Negative 
corpuscles from the surrounding air are 
drained into it. A disruptive discharge can 
be made to end in such a drained region, as 
“ sheet lightning,” before the positive terminal 
is reached. 

Every lightning discharge which has its 
terminals in air must at its positive end be a 
region of “sheet lightning.” It is probably 
often at higher altitudes than the rain-clouds. 
The negative end is usually within the clouds, 
and that end is “ forked lightning.” 
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Papers which contain photographic evidence 
that seems conclusive and which leads to the 
above conclusions have been recently pub- 
lished by the Academy of Science of St. Louis. 
They give a rational explanation of older phe- 
nomena which had not been explained on the 
two-fluid theory. For example, why are posi- 
tive and negative Lichtenberg figures so dif- 
ferent in form? How are we to explain the 
are-like form of discharges, shorter than the 
. critical spark length? What is the critical 
spark length? An additional suggestion may 
be made. 

Assume two spheres of mass m and m’. 
They attract each other with a force Kmm’/r’. 
Assume that the spheres are connected by 
means of a flexible conductor, and that nega- 
tive corpuscles are pumped out of, or forced 
into the two masses. A condition will be 
found for which the attraction between these 
two masses will be a maximum. If the num- 
ber of corpuscles in the masses be then either 
increased or diminished, the attraction will be 
less. With small masses we can easily reduce 
the attraction to zero, or make it negative. 

Why should we continue to say that in one 
of these cases we are adding positive elec- 
tricity to these spheres, when we are all fully 
convinced that we are not? 

The attraction in dynes between these 
masses of radii R and R’ em., and distant 
from each other r cm., the matter composing 
them having a density p is 


RR 


7 
A=- y (1f9r2p? KRR — V?). 


This force will be zero when 


V= imp VERB’, 


where V is potential in electrostatic units. 
This last condition does not depend upon the 
distance of these bodies from each other (neg- 
lecting mutual induction), but upon the mag- 
nitude of the bodies. 

For two bodies having the size of the moon 
and earth, assuming that they have a density 
p = 5.5, the potential must be raised to 1.96 
10" volts, in order that they shall cease to at- 
tract each other. 
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The last equation may also be written 
Kp’ RR’ =9 ao’, 


where o and g’ are surface densities on the 
two bodies. 

The interesting suggestions of Arrhenius in 
regard to the invasion of our atmosphere by 
corpuscular radiation, suggest that the actual 
potential of earth and moon are not widely 
different. While these considerations are per- 
haps of no astronomical significance, they 
nevertheless lead us towards a general conclu- 
sion which seems to have some interest. 

May we not conclude that Newton’s equa- 
tion for gravitational attraction represents a 
special case, in which all of the molecules in 
both masses possess what might be called the 
normal number of corpuscles? 

If one mass is in normal condition and the 
other is “charged” as above, Newton’s equa- 
tion also represents a special case, the discus- 
sion for which is apparent. 

Francis E. Nipuer 





THE AMERICAN CHEMICAL SOCIETY. IV 
DIVISION OF PHYSICAL AND INORGANIC CHEMISTRY 
H. P. Talbot, chairman 
S. L. Bigelow, secretary 
The Mechanism of Reversible Oxidation and Re- 
duction Reactions in Solutions: E. P. ScHocu. 
Electrolytic Formation of Aniline without a Dia- 

phragm: E, F. FAaRNAv. 
Electrolytic Corrosion of some Metals: G. R. 
WHITE. 


The Vapor Density of Formic Acid as Affected by 
Changes of Temperature and Pressure: ALAN 
W. C. MENZIEs and Pau N, LEECH. 


The Thermal Expansion of Solid Lithium and its 
Change of Volume on Fusion: ALAN W, C. 
MENzIEs and R. K. Bropie, 


The Liquidus Surface for the Ternary System 
Composed of the Nitrates of Potassium, Sodium 
and Calcium: ALAN W. C. MENZIES and N. N. 
Dutt. 


The Free Energy of Dilution of Hydrochloric 

Acid: R. C. TOLMAN and A. L. FERGUSON. 

A method is described of determining the free 
energy of dilution of an electrolyte without em- 
ploying cells that have liquid boundaries. Values 
of the free energy of dilution of hydrochloric acid 








n/10 to n/50, n/100 and n/500 solutions are given. 
The values of the concentration of the ions and 
undissociated acid as caleulated from these meas- 
urements are compared with the corresponding 
values of concentration as calculated from con- 
ductivity The discrepancies be- 
tween the two methods of determining concentra- 
tion are discussed. 


measurements. 


Note on the Concentration of Hydrogen Ion in 
Sulphuric Acid: R. C. TotMan and L. H. 
GREATHOUSE. 

The results are described of an indieator method 
of determining the concentration of hydrogen ion 
in sulphurie acid. A suitable indicator is added to 
the solution of sulphurie acid in question and the 
color compared with that of a solution of a uni- 
univalent acid (HCl or HNO,) to which the same 
amount of indicator has been added. By adjust- 
ing the concentration of the uni-univalent acid the 
concentration of a solution isohydrie with the sul- 
phurie acid can thus be found, and the concentra- 
tion of hydrogen ion in this solution calculated 
from conductivity measurements. 


Estimation of Degree of Ionization in Moderately 
Concentrated Solutions of Electrolytes: E. W. 
WASHBURN. 

The Dissociation Relations of Caesiun Nitrate, 
Lithium Chloride and Potassium Chloride in 
Aqueous Solution at 0°: E. W. WASHBURN and 
D. A. MACINNES. 


Diameters of Pores in Osmotic Membranes: F. E. 
BARTELL. 


Some Applications of the Electronic Conception 
of Positive and Negative Valencies: IV., Flu- 


orescence: Harry SHIPLEY FRY. 


Action of Zinc-copper Couple on 
WILDER D. BANCROFT. 


Bromoform: 


Viscosity of Solutions of the Metal-ammonia 
Salts: ArrHur A. BLANCHARD and Harotp B. 
PUSHEE. 

Ammonia when added to solutions of salts of 
alkali and alkaline earth metals causes slightly 
greater increase of viscosity than when added to 
pure water. Comparing this fact with the known 
fact that ammonia added to salts of silver, copper 
and zine, causes a marked decrease in viscosity,’ 
drawn that while the latter 
more compact complex ions with 
ammonia than with water, the alkali and alkaline 
earth metals form more compact complex ions 
with water than with ammonia. 


the conclusion is 


metals form 


‘Blanchard, J. Am. Chem. Soc., 1904, 26, 1315. 
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Some New Ammono Salts: E. C. FRANKLIN. 


Ammonates of Barium Trinitride: A. W. Browne 
and E. A, REKATE. 

The 0° isotherm of the pressure-concentration 
diagram for the two-component system barium 
trinitride, ammonia, has been studied over pres- 
sures ranging from 0 em. to 300 em. Three solid 
ammonates were obtained, of the respective com- 
position BaN,.NH,;, BaN,.2NH, and BaN,.8NH,,. 
Under certain conditions a curious reluctance was 
observed, especially on the part of the lower 
ammonates, either to take up or to give up am- 
monia. 


Ammonated Ammonium Trinitride: A New Hy- 
dronitrogen: A. W. BROWNE and A. E. HOow.e- 
HAN. 

Pressure-concentration isotherms at 33°, 0° 
and 20° have been studied for the two-component 
system hydronitrie acid, ammonia, over a range of 
pressures from 0 em. up to about 175 em. At the 
two higher temperatures no indication of the 
formation of an ammonated ammonium salt was 
obtained. At — 33°, however, a diammonate of 
the formula NH,N,;.2NH,, or N,H,», was obtained. 
This substance was obtained in the form of clear, 
colorless, somewhat elongated plates, which at 
— 33° are in equilibrium with solid ammonium 
trinitride and ammonia gas at a pressure of about 
22 em., and with its saturated solution and am- 
monia gas at about 42 em. At —33° one gram 
of liquid ammonia dissolves one and nine tenths 
grams of the diammonate. At 0° one gram of 
liquid ammonia dissolves nearly one gram of the 
‘‘anammonous’’ ammonium trinitride. 





Throughout the research a specially constructed 
glass apparatus was employed by means of which 
it was possible accurately to measure the amounts 
of ammonia introduced into the system or with- 
drawn from it. 


Behavior of Certain Metals in a Liquid Ammonia 
Solution of Ammonium Trinitride: A. E. 
HOULEHAN. 

Weighed amounts of ammonium trinitride were 
dissolved in liquid ammonia and were brought 
into contact, in a specially constructed nitrometer, 
with weighed amounts, respectively, of metallic 
lithium, sodium, potassium, magnesium, calcium, 
aluminum and tin. The first five metals 
acted vigorously, liberating hydrogen quantita- 
tively from the hydronitrie acid, and forming the 
corresponding metallic trinitride. Zine acted very 


zine, 


slowly, and aluminum and tin did not act at all. 
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With non-metals, such as sulphur, phosphorus and 
iodine, no action was observed. 


Ammonolysis of Certain Hydrazine Salts: A. E. 

HoOULEHAN. 

The behavior toward liquid ammonia of several 
hydrazine salts has been studied in a specially 
designed extraction apparatus. It was found that 
the monosulphate, disulphate, dioxalate and di- 
selenate of hydrazine readily ammonolyzed, yield- 
ing the corresponding ammonium salt and free 
hydrazine, but that the monophosphate and the 
diphosphate did not ammonolyze. 


Aluminum Anodes in a Liquid Ammonia Solution 
of Ammonium Trinitride: M. J. Brown and 
G. W. PAWEL. 

Aluminum anodes were corroded in a liquid am- 
monia solution of ammonium trinitride, with for- 
mation of a grayish scale. This substance was 
filtered and was washed with pure liquid ammonia 
in an apparatus designed to exclude all moist air, 
and to permit the proper sampling of the product. 
The purified substance, when brought into contact 
with water, became red hot and decomposed, yield- 
ing aluminum hydroxide, ammonia, hydronitric 
acid, nitrogen and hydrogen. Repeated analysis 
has shown it to consist, in all probability, of a 
partially ammoniated aluminum nitride mixed 
with a small percentage of an ammonobasic 
aluminum trinitride. This is considered to have 
been formed by an initial ‘‘nitrination’’ of the 
metallic aluminum by the discharged nitrine ions, 
and subsequent ammonolysis of the aluminum tri- 
nitride formed. An accurate gasometric method 
for the determination of small amounts of hydro- 
nitric acid has been devised during the course of 
the research. 


Oxidation of Arsenious and Antimonious Oxides 
by Means of Air and Water: J. BisHop TINGLE 
and VOLNEy A. Ray. 

It is well known that arsenious and antimonious 
oxides (As,O, and Sb,O;) are transformed easily, 
by many oxidizing agents, into arsenic and anti- 
monie oxides (As,O, and Sb.O,;), but the authors 
have failed to find any record of the fact that this 
change can be brought about by the action of air 
and water. 

The observations on which this conclusion is 
based were made in the course of some experiments 
having for their object the preparation of certain 
organic derivatives of arsenious and antimonious 
oxides. 

The organie compound was mixed with a little 
aleohol and water, the respective oxide added and 
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the mixture boiled in a test-tube which was fitted 
to a reflux condenser of small bore. 

After about sixteen hours the liquid still had 
an odor of alcohol, but the oxides were found to 
have been converted into the antimonie and ar- 
senie stages of oxidation. 

Similar results were obtained by the use of the 
oxides, water and alcohol (99 per cent.) only, in 
the ratio 0.5 g., 5 ¢.c. and 3 ¢.c., respectively, but 
the boiling was continued during about 26 hours, 
at the end of which time the change was prac- 
tically quantitative. 


The Freezing-points of Liquid Sulphur when 
Soufre Nacre and when Rhombic Sulphur are 
Deposited: ALEXANDER SMITH and C. M. Car- 
SON. 


Crystallized Calcium Tetrasulphide: WILLIAM Mc- 
PHERSON, H. MouGey and JaMes R. WitHrRow. 


The Detection of Traces of Copper: A. GuIL- 
LAUDEU, WESLEY B. PRiITz and JAMES R. WITH- 
ROW. 


The Precipitation and Separation of Arsenic Anti- 
mony and Tin: J. I. D. Hinps. 


Reduction of Nitrobenzene by Ferrous Hydroxide: 
H. C, ALLEN. 


The Action of Ammonia on Arsenic Halides (pre- 
liminary report): C. H. Herrry. 


‘*Nipponium’’: CHARLES L. PARSONS. 
A New Thermostat: CHARLES L. PARSONS. 


The Hydrolysis of Ethyl Barium Sulphate: W. A. 
DRUSHEL. 


The Action of Water on Apatites: F. K. CAMERON 
and W. H. WAGGAMAN. 


Metallic Properties of some Organic Radicals: HU. 
N. McCoy, F. L. West and C. H. VIo.. 


Preparation of Anhydrous Perchloric Acid: H, UH. 
WILLARD. 


Polyborates: C, L. Parsons and C, O. Brown. 


The Solubility of Iodine and Potassium Iodide in 
the Presence of Each Other: C. L. Parsons 
and C. F. WHITTEMORE. 


Ozone: Harry N. HOLMEs. 

The author of the paper reviewed the present 
technical uses of ozone such as water purification, 
ventilation by oxidation of ‘‘air sewage,’’ bleach- 
ing, deodorizing, aid to cold storage, sterilization, 
organic synthesis and others. The cost of ozone 
as made by different methods was discussed. 

The various methods of making this gas in the 
laboratory were enumerated and the author con- 
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sidered it quite probable, reasoning from the large 
number of instances in which the generation of 
oxygen is known to be accompanied by the forma- 
tion of ozone, that whenever oxygen is released in 
the atomic or nascent state some of the atoms 
unite in threes to form ozone. The conditions such 
as temperature, presence of oxidizable material, 
ete., do not always permit a successful test. 
Various theories of the formation of ozone in 
nature were given and the author cited recent 
experiments of his own attempting to throw light 
on the release of ozone by green leaves. This 
work and a study of the value of ultra violet light 
in the formation of the gas in outdoor air is to be 


continued. 


A New Reagent for Potassium: L. L. BURGESS 
and O. KAMM, 


The Effect of the Magnetism upon the Passive 
State of Iron and Nickel: Horace G. BYERS 
and AGNES Fay MORGAN, 


A New Method for the Separation of Cerium: C, 

JAMES and L. A. PRATT. 

By boiling, a slightly acid or neutral solution 
of the rare earth oxides in nitrie acid, with potas- 
sium bromate and marble in the lump condition, 
cerium is precipitated. The composition of the 
precipitate varies with the amount of potassium 
bromate used. With a slight excess of bromate, a 
basie ceric nitrate is obtained. If the excess of 
bromate is great, the precipitate contains quanti- 
ties of the basic bromate. 

When this method is carefully carried out, a 
very pure product of cerium results. 

New Rare Earth Compounds: L. A. PRatT and 

C. JAMES, 

The following salts were prepared while search- 
ing for some crystalline compounds which might 
be useful for fractional crystallization of the 
yttria earths: 

Yttrium methyl sulphonate 
Y[CH,(SO,)0}], - 
Yttrium methene disulphonate 
Y.[CH,(S0,0).], + 24H,O? 
Yttrium methine trisulphonate 
YCH(S0O,0), . 34H,O 
Yttrium camphor sulphonate 

Y(C,.H,,0 .SO0,0), . 7H,O 
.. Y[C,H,(OH)COO}, . 33H,O 
Yttrium phthalate .. Y,[C,H,(COO),], . 3H,O 
Yttrium glycollate .. Y(CH,OHCOO), . 2H,O 
Yttrium phenyl acetate 

Y¥(C,H,CH,COO), . 


4H,0 


Yttrium salicylate 


H,O 
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Yttrium phenoxy acetate . 
Y(C,H,OCH,COO), . 34H,0 


In addition to the above, the phenoxyacetates 
of samarium, neodymium, praseodymium, lan- 
thanum and cerium were prepared. 


A Convenient Apparatus for the Preparation of 
Anhydrous Hydrazine: C. F. HALE and F. F. 
SHETTERLY. 

A convenient glass apparatus for the prepara- 
tion of anhydrous hydrazine by the action upon 
hydrazine hydrate of any suitable dehydrating 
agent has been constructed. The action upon 
hydrazine hydrate (1) of barium oxide, according 
to the method of de Bruyn, (2) of barium hy- 
droxide and (3) of sodium hydroxide, according 
to the procedure of Raschig has been studied 
under comparable conditions. As a blank experi- 
ment pure hydrazine hydrate has been subjected 
to fractional distillation in the same apparatus 
and under conditions similar to those prevailing 
in the other experiments. 


Anhydrous Formic Acid: J. B. GARNER. 


Action of Nitrogen on Lithium Carbide: 8. A. 
TUCKER and H. R. Moopy. 


Europium: C. JAMES and J. E. ROBINSON. 

The material used in this work comprised the 
following: oxides from insoluble double sodium 
sulphates from about 200 kilograms of yttrium 
minerals; all the samarium and gadolinium oxides 
derived from about 200 kilograms of Brazilian 
monazite; and about 110 kilograms of oxides 
obtained from the more insoluble double potas- 
sium sulphates coming from very large amounts 
of Carolina monazite. 

These crude oxides were converted into the 
double magnesium nitrates and fractionally crys- 
stallized in large porcelain dishes. The neodym- 
ium, lanthanum and praseodymium rapidly col- 
lected in the least soluble portion. The inter- 
mediate fractions consisted chiefly of the pale 
yellow samarium compound, while the most soluble 
portions were rich in gadolinium and were colored 
pink by the erbium metals. As soon as the crys- 
tals of the simple nitrates of the yttrium elements 
made their appearance, the isomorphous bismuth 
magnesium nitrate was added to the most soluble 
fraction. Upon further crystallization, all traces 
of samarium and europium were rapidly eliminated 
from these most soluble fractions and they were 
set aside since they contained only the yttrium 
earths. 

The most insoluble fractions containing lan- 
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thanum, cerium, praseodymium and neodymium 
were separated from the series as soon as they 
were freed from all samarium. The larger portion 
of the samarium was gradually removed by a 


great number of erystallizations. At this point 
the fractions were transferred to porcelain cas- 
eroles covered with watch glasses, and the nitric 
acid, used as a solvent, was increased from thirty 
to fifty per cent. 

As the work proceeded, the europium band was 
observed to become stronger in the fractions be- 
tween samarium and gadolinium. After many 
ligatures, these middle fractions were found to 
contain only europium. These portions were dis- 
solved in water, saturated with hydrogen sulphide, 
and the clear filtrate was treated with oxalic acid. 
The europium oxalate was then washed, dried, and 
stored for the study of its compounds. 
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Derivatives of Isocamphoric Acid: W. A. Noyes 
and W. T. MuRDOCK. 


Lauronolic Acid and Other Compounds of the 
Lauronolice Series: W. A. Noyes, C. E. BURKE 
and R. 8. Porrer. 


Decomposition of Nitroso Compounds in the Pres- 
ence of Alcohols: W. A. Noyes and J. A. Coss. 


The Acyl Derivatives of O-amino Thiophenol: 
J. H. Ransom and L. D. HAMMOND. 
The dibenzoyl derivative has been made and 
analyzed. The diacyl derivatives, in which the 
acyl groups C,H,CO and 


NO, 
C,H, m, 
CO 


were introduced in reverse order, have been made 
but not sufficiently purified for analysis. The 
saponification products of both appear to be the 
same, though the monoacyl derivative has not 
been identified with certainty. 

The diacyl derivatives, in which the acyl groups, 
C,H;CO and COOC,H;, were introduced in reverse 
order, have been made and one of them purified 
and analyzed. The saponification products appear 
to be the same, i. e., benzoic acid and an oil of 
characteristic disagreeable odor. Oil not yet puri- 
fied, though it has the properties of a monoacyl 
urethane. 

Likewise there have been introduced, in reverse 
order, the groups 
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NO, 
a; 


and COOC,H,, but these derivatives have not been 

wholly purified. The saponification products ap- 

pear to be identical, and the monoacyl derivative 

the disagreeable smelling oil above mentioned. 
The anhydro base 


S 


has been prepared and analyzed and a substance 
having the composition of the substance 


S JOu 
CH. ScH0C,H 
6 '\ nH 2**5 
though this may be the disulphid due to oxidation 
of the mercaptan hydrogen. 
The work will be extended and completed. 


Ethyl Cyantartronate and its Addition Reactions 
with Amines: RicHarp 8. CurTiIss and L, F. 
NICKELL, 

In previous reports we have shown that the 
keto group of the oxomalonic esters, O—=C= 
(COOR)., forms intermediate addition products 
with strongly basic substances as ammonia, and its 
substituted derivatives; with neutral compounds 
like the alcohols; and even with strongly negative 
molecules as the haloid acids. In continuation of 
this series of studies we have tried the action of 
hydrogen cyanide on ethyl oxomalonate. 

The work was carried out at low temperatures 
with rigorous exclusion of moisture. The reaction 
proceeds with gradual loss in color of the green 
oxomalonate. The product is a colorless, unstable 
oil of the consistency of concentrated sulphuric 
acid. It slowly decomposes in the moisture of the 
air, giving off hydrogen cyanide. 

This oil reacts vigorously with dry ammonia gas, 
giving a red resinous substance. The reaction 
carried out, however, with one molecule of the gas, 
in dry ether solution in a freezing mixture gives a 
white crystalline compound. Owing to its great 
instability this substance can hardly be kept long 
enough for an analysis. 

The less volatile benzyl amine under similar 
conditions gives a white, crystalline compound of 
greater stability. ‘lhe analysis corresponds to the 
following formula: 

HO —C : (COOC,H;), 


HN=>C 


HN = oN — CH, — C,H; 
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HO —C : (COOC.H,). 


A benzene solution of this product gives a white 
crystalline precipitate with dry hydrogen chloride, 
probably an amidine salt. 

Dipropyl amine, on the other hand, adds to ethyl 
eyantartraonate in molecular proportions, giving 
likewise a white crystalline substance. It is less 
stable than the benzyl amine compound, and gives 
a similar erystalline product with dry hydrogen 
chloride. The analysis corresponds to the follow- 
ing formula: 


HO 





C : (COOC,H,). 


HN =C—N : (C,H;), 


The study of these and similar reactions is 
being continued. 


Arsenic and Antimony Derivatives of Certain 
Organic Acids: J. BisHop TINGLE and K, A. 
CLARK. 

‘lhe authors have prepared a number of new 
arsenic and antimony derivatives of succinic acid. 

Similar experiments with camphoroxalie acid 
and with some of its more complex amino deriva- 
tives failed to give positive results. 

Phthalphenylamidie acid (phthalanilie acid), 
under the conditions employed, was converted into 
the anil. 

The experiments were made in an atmosphere 
of carbon dioxide, in order to avoid oxidation of 
the arsenious and antimonious oxides. Reference 
to this is made in another paper, which is pre- 
sented before the inorganic section of this society. 

Professor Abel has examined the therapeutic 
action of the new compounds mentioned above. 


The Action of Halogen Acids upon Oxyxan- 
thenols: M. GOMBERG and C. J. WEST. 

The Condensation of p-Dibrombenzene’ with 
Xanthone; a Contribution to the Knowledge of 
Quinocarbonium Salts: L. H. Cone and C. J. 
WEsT. 

The Action of Substituted Hydrazines on Beta- 
orthotoluquinone: WILLIAM MCPHERSON and 
CECIL Boorp. 

Beta-orthotoluquinone and _ its condensation 
products with unsymmetrical benzoylphenylhydra- 
zine and unsymmetrical p-tolylhydrazine are de- 
scribed. The two latter products upon saponifica- 
tion yield benzeneazometacresol (CH,;:OH:N,= 
1:3:4) and p-tolylazometacresol (CH,:OH:N,= 
1:3:4), respectively. A study of these derivatives 
is being made to determine the nature of ortho- 
hydroxyazo compounds. 
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The Derivatives of Choline: R. R. ReNsHaw. 


Determination of Structure from Ionization: 
CLARENCE G. DERICK. 


Calculation of Ionization Constants from Struc- 
ture: CLARENCE G. DERICK. 


The ‘‘Beckman Rearrangement’’ of Triphenyl 
Methylhydrozylamine: J. STIEGLITZ and G. A. 
REDDICK. 


A Singular Case of Spontaneous Beckman Rear- 
rangement: LAUDER W. JONEs. 


Three Isomeric Ethyl Normal-propyl Hydrozyl- 
amines: LAUDER W. JONES and CHARLES 
HECKER. 


Oxygen Ethers of the Cyclic Ureas: Raupu H. 

McKEE. 

Finger and Zeh have described the compound 
formed by the action of methyl or ethyl anthranil- 
ate or cyanimido ethyl ether .as o-carbethoxy 
phenyleyanamide. It is now shown that the sub- 
stance actually formed is ethyl benzoylenisourea, 


CO—NH 
CHC _000,H,, 


~ 


and not a substituted cyanamide at all.  Inci- 
dentally carbethoxy and carbmethoxy phenyl- 
cyanamide were made by a method, which leaves 
no doubt as to their constitution, and found to 
possess the properties customarily observed in 
mono-substituted cyanamides and not at all those 
of the compound described by Finger and Zeh. 


The Constitution of Dehydroacetic Acid: Wm. J. 
HALE. 


The Composition of the Resene of Pinus hetero- 
phyla: CHARLES H. HErtTy. 


The Action of Carbon Tetrabromide and Organic 
Bases: WM. DEHN and A. H. DEweEy. 


The Action of Diiodo Acetylene upon Organic 
Bases: WM. DEHN. 


The Action of Tetraiodo Ethylene upon Organic 
Bases: WM. DEHN. 


The Action of Bromine on Certain Benzhydrols: 
LATHAM CLARKE and G. J. ESSELEN, JR. 


The Action of Ethyl Magnesium Bromide on 
Anthraquinone: LATHAM CLARKE and Pau W. 
CARLETON. 


2-2 Dimethyl-3 Methyl Pentane: LATHAM CLARKE 
and W. N. JONEs. 


Carbohydrate Esters of the Higher Fatty Acids: 
WALTER R. Boor, 





